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RESOURCE AND CAPITAL REQUIREMENT MATRICES FOR THE CALIFORNIA ECONOMY 


by 


2/ 


Pinhas Risen and Irving Hoch— 


I. INTRODUCTION 


A. . Purpose of This Study 


Empirical input-output tables, in the usual sense of tables based on cur- 
rent flows of outputs between sectors, can be used as descriptive devices, in 
the development of projections, or as planning tools. It can be argued that 
extensions of the usual tables, bringing in additional flow and coefficient 
relationships, will be useful in any of the functions noted above. This argu- 
ment is a basis for the present study which is concerned with such extensions. 

This study draws on and builds upon the input-output work of Martin and 
Carter; their work on the California economy consists of tables based on cur- 
rent flows between sectors. Martin's dissertation (35) is an important source 
document for the present work, and the report by Martin and Carter (36) pre- 
sents much of this material in readily accessible iene The industrial 
classification developed by Martin and Carter is employed here; further meas- 
ures appearing here were developed in line with their definitions and classi- 
fication. 

This study develops additional tables furnishing information on resources 
and capital requirements by California industries with particular emphasis on 
California agriculture. In addition, modified matrices of current flows are 


presented with the modification involving the introduction of replacement flows 


1/ Formerly Assistant Research Specialist, Agricultural Experiment Station, 
University of California, Berkeley. Presently on the Faculty of Agriculture, 
Hebrew University, Rehovot, Israel. 


2/ Associate Professor of Agricultural Economics and Associate Agricultural 
Economist in the Experiment Station and on the Giannini Foundation, University 


of California, Berkeley. 


3/ Numbered references in parentheses refer to Literature Cited. 


for capital used up in the production process. The base year for the Martin 
and Carter tables is 1954, and the same base year is employed for the tables 
developed in the present study. 

There is some discussion of possible application of the tables developed 
here, but the major purpose of the present report is the presentation and docu- 
mentation of the tables as such. Hence, this report can be viewed as a "back- 
ground" document on the development of empirical measures to be applied in 
later investigations. Some specific applications are contemplated by the au- 
thors; it is hoped, however, that material presented here will be of interest 


of itself and that it will be useful in a variety of apy ticetions ” 


B. Outline of Tables Appearing in This Study 


* 
In the usual input-output approach, we have a flow table with elements Xs 4) 
* 
where Ky is output flow from sector ito j, with i, j = 1, 2, ..., n. A sub- 
set of m sectors is treated as endogenous, and we form the matrix of technical 


matitetenuet! 


* 
with i, j = 1, ..., m, m¢n, and m, total output of industry j. The use of 


n * 
Zz 


* 
z, denotes division by the row sum lea (for endogenous rows, j = 1, ..., n). 


In practical work, for each endogenous sector, we usually have row sum equal to 


n nb * 
column sum; that is, 421 jy = ej? where the sum over both row and column 


includes exogenous sectors. 


1/ A specific application by Ivan M. Lee may be noted. In "Conditional Pro- 
jections of California Economic Growth" (manuscript in preparation for publica- 
tion), Professor Lee makes use of some of the tables of this report in developing 
conditional projections for the California economy. Additional applications are 
anticipated in the work of Giannini Foundation Project 1781. 


2/ In practical work, we may find i = 1, 25 ses M, mt+i1, ... n, while j = 1, 
2, «.. m, ... N so that our original flow matrix is of size nx N. This occurs 
because some of the exogenous industries are aggregated in different ways in 
terms of defining row and column sectors. However, in any event, the endoge- 
nous sectors form an m x m square submatrix. 





Then it can be shown that: 


where 
X= the column vector (X,)5 i=l, ..., m. 
* rd n % 
y = the column vector of final demand on industry i, with y. = . % 
i j=mt+l ij 
“ = the technical coefficient matrix of size m x m. 
2 wel * : A a 
The matrix (I - A ) = B,or the matrix of interdependence coefficients 


of size m x m,can then be formed. A given column vector of . = (o') indicates 
the ultimate effect of an expansion of $1.00 in final demand for the product of 
industry j, in terms of the increment of production required from industry i 

(in the amount of B40 De can be viewed as the total multiplier effect of 
the original $1.00 increase in final demand for the product of industry j. Spe- 
(na. & 2)? Ke x m)’ and Ben x m™) 
oped in Martin's dissertation (35) for the California economy. The following 


* 
cific matrices corresponding to (R; are devel- 
additional matrices were developed in the present study (with 1954 as the base 


year in all cases): 


1. A current flow matrix introducing replacement flows as well as output 
flows. Let Dey denote output from i used in j to replace capital worn 


ve 


out in production. Then we form (X,.) = (x, + D..) and a variant tech- 


nical coefficient matrix A -(=4), based on the combined flow matrix 
(x,,) with x, =z 4/ | 
1J Jj k jk 
2. A primary resources coefficient matrix, which exhibits primary resources 
required as inputs per unit of output by individual Inductee The co- 


efficient matrix may be written: 


N 
ae] 
tu. 

ue) 
i] 
re 

i) 

‘J 


* * 
1/ It should be noted 3X = 2X , or output totals (row sums X, and x"), are 
k jk k jk * - 
equal. This is because the corresponding sum 2D is subtracted from gross pri- 
vate capital formation for sector i. j 74 


2/ Primary resources include land, labor, and water. 


oe 





where 2478 the total amount of resource p used by industry j in pro- 


ducing i 
Hence, 
oe = the amount of resource p required per unit of 
output by industry j. 
R = the p x n matrix of resource requirements coefficients. 


The R matrix may be useful in a variety of applications. A parti- 
cular application might be in the analysis of economic growth; the re- 
source requirements coefficients may well impose restrictions on growth. 
Thus, assuming R to be stable over time, we might view available re- 
sources in time t as a restriction on total pedueriene” so that a 
relation of the form RX <= Z. might be viewed as appropriate, where Z.. 
is a vector of resource availabilities in year t with Z. of size P x 1. 
A particular element, oT is the amount of the resource p available 
(or projected as available) in year ¢ 2! 
3. A set of "capital" coefficient matrices consisting of (a) a capital 

stock coefficient matrix (capital goods required to increase output by 
one unit, by industry), (b) an inventory coefficient matrix (inventory 
requirements per unit of output, by industry), and (c) an overall capi- 
tal coefficient matrix formed by the addition of capital stock and the 
inventory coefficient matrices. 

More precisely, the capital stock coefficient matrix consists of 
the value of capital goods (buildings, machinery, equipment, etc.) 
needed to achieve a unit of additional output, given that total capi- 
tal is a constraint on industry output and that the industry is operat- 
ing at its output maximum. For output below this maximum, the level 


of output can be increased without additions to capital stock. For 


1/ The time subscript t allows reference to years other than the base year; 
for the base year, values obtained for 24 and x, were used to construct R. 


2/ It may be noted that exogenous sectors have been included in the state- 
ment of the resources coefficient matrix. Hence, in the inequality presented 
above, Xt is of size n x 1. In some applications, exogenous sectors might be 
excluded, so that we would have R x m) and Xt(m x 1)- In these applications, 
an accounting for resources used by exogenous sectors would be appropriate so 
that Z,_ would then be modified. 








output above this level, additional capital stock is required. A unit 
of capital stock, of course, will generate a flow of output over time, 


that is, beyond one production period. Symbolically, we may write 


K = xt + x? 
where 
K = the overall capital stock coefficient matrix. 
ee = the capital stock coefficient matrix. 
x = the inventory coefficient matrix. 


Then, Kis is the amount of total capital goods (including inventory 
items) produced by industry i which is required by industry j to 
achieve a unit expansion of output of industry j, with K = {ks i> and 
25 = Dy Be eeey Me 

The capital coefficients, like the resource coefficients, may 
be applicable in a variety of contexts. Again, the analysis of eco- 
nomic growth could be a particular application. In this context, some 
or all of the capital coefficients may impose restrictions on growth. 


Thus, the investigator might want to specify the inequality 


Ls tl 
rn > x, 
where 
i ; ; 
Ge «> a vector of capital stocks by industry of use. 
i! = a diagonal matrix of summed capital stock 
1 
coefficients; that is, x7 =%k. 
ii i ij 
xX = the vector of outputs b 
ea x L) P : 


An alternative set of specific restrictions on Output might 


take the form: 


if As in the case of the resources coefficient matrix, exogenous sectors 
are included in the capital coefficient matrices. Hence, Xx is of size nxl 
in this presentation. 


abe 





where 


Q. = a vector of all capital used (both stocks and 
inventories) 
and 
X =a diagonal matrix of summed capital coefficients 
(Az. @ 2k Ji, 
JJ i ij 


In the first inequality, it is specified that capital stocks 
relative to output are equal to or greater than the given proportion 
in the capital coefficient matrix. Inventories are assumed to bear 
a constant proportion to output. 

In the second inequality, it is specified that the sum of capi- 
tal stocks and inventories relative to output are equal to or greater 
than the given proportion. 

Whether one of these specifications or an alternative specifica- 
tion is adopted will depend on the particular features of the problem 
being investigated and on the assumptions the investigator deems most 


reasonable for that problem. 


C. Outline of Topics Covered 


In part II, the tables previously outlined are presented and described, 
and a summary of operations involved in developing these tables is presented. 
In addition, some potential applications are noted. Section A of part II is 
devoted to the current output and replacement matrices; section B covers the 
primary resources coefficient matrix; section C deals with the capital coeffi- 
cient matrices; and section D involves an extended discussion of replacement 
flows. 

Part III contains detailed documentation on the construction and deriva- 
tion of each of the matrices presented. A sector-by-sector description ap- 
pears, with organization parallel to that of part II. Particular sections 


(in order) are devoted to primary resources, capital stock coefficients, in- 


ventory coefficients, and replacement flows, respectively. 











II. FLOW AND COEFFICIENT TABLES: STATEMENT OF RESULTS 


A. Current Output and Replacement Matrices 


The Sectors of the Economy 


The Martin UC classification of sectors of the economy is followed, in 
this study, with the term "UC sector i" used to refer to the ith sector of the 


economy. 
The UC classification consists of the Gotiovines 
1. Meat animals and products. 
2 Poultry and eggs. 
3. Farm dairy products. 
4. Food and feed grains. 
5. Cotton. 
6. Vegetables. 
7. Fruits and nuts (excluding citrus). 
8. Citrus. 
9. Forage. 
10. Miscellaneous agriculture. 
11. Grain mill products. 
12. Meat and poultry processing. 
13. Dairy products. 
14. Canning, preserving, freezing. 
15. Miscellaneous agricultural processing. 
16. Chemicals and fertilizers. 
17. Petroleum. 
18. Fabricated metals and machinery. 
19. Aircraft and parts. 
20. Primary metals. 
21. Other manufacturing. 
22. Mining. 
23. Utilities. 
24. Selected services. 
25. Trade and transportation. 
26. Unallocated services. 
27. Scrap and by-products. 
28. Net imports. 
29. Maintenance construction. 
30. New construction. 


1/ The notation "UG sector" was introduced by Martin (35) and appears in 
the Martin and Carter study (36). An explanation of the usage and statement 
of industry subcategories, by sector, appear in (36), Part II, pp. 1-3. Carter 
and Martin note that "the 'UC study' or 'UC model' refers to the present 1954 
California model" in (36), footnote 1, p. 2. The usage, of course, refers to 
the industrial classification developed by Martin and Carter for their Cali- 
fornia model. Other University of California investigators might employ a 
quite different industrial classification scheme, depending on their interests 
and the problem at hand. 





“Ja 


31. State and local governments. 

32. Federal government. 

33. Inventory additions. 

34. Inventory depletions. 

35. Gross private capital formation. 

36. Farm households. 

37. Other households. 

In the Martin study, sectors 33 through 37 appear as columns only, re- 
flecting the underlying U. S. Bureau of Labor Statistics study (63) used as a 
source document. In the present study, sectors 29 and 30 are combined into 
an overall construction sector, while sectors 36 and 37 are combined into an 


overall household sector. 


The Revised Matrix of Gross Flows 


A matrix of current flows is the usual initial table in input-output analy- 
sis. A matrix of gross flows is the initial table here. 

Let By be the value of the product of sector i used as input in sector Ts 
This value includes both current flows and flows purchased to replace capital 
goods used up in the productive process. These flows may be produced domesti- 
cally or outside the local economy (California, in this case); that is, competi- 
tive imports as well as domestic production are included in the individual ele- 
ment Xia. The matrix (Xi) designated the matrix of gross flows, appears as 
Table 1. As in the Martin and Carter tables, measures here refer to 1954 as 
the base year. 

The matrix of gross flows was derived as follows. Martin developed a 
table of current account transactions, a given element representing a flow of 
current production from sector i to sector j, with domestic (California) pro- 
duction and competitive import (production from outside California) combined 
in one figure. We may label this ee To each element in this matrix of cur- 
rent flows there is added the corresponding estimate of replacement flow. Re- 
placement flow is the amount of investment needed to replace capital goods used 
up in the production process. The estimates of replacement flows are contained 
in a table in part II, section pa! Let us label a particular element of re- 
placement flow as Bass Then, the addition of Da, to Re is carried out with 


offsetting subtractions so that row and column totals are unaffected. Thus, 


1/ See Table 13, p. 49. 























UC classi- 
fication-- 
industry 


of origin 


BE SSERRRGEE HE Soe aUFUNe 


Gross domes - 
tic output 


Gross Interindustry Flows, 1954 


TABLE 1 


__W classification--industry of destination _ 


ane NEKO RN) ieee: Se 


57, 363 
26 , 264 


118, 766 


1,516 
1,195 
5,207 


12,035 
1,742 
1,661 

31,143 
5,268 

gh5 


8,813 
4,665 
886 


34, 748 


312,217 









b) 
thousand dollars 


9,308 


8,109 


13, 33T 
4,056 
23,158 


905 
21 
583 
3,937 
17,404 
1,685 


2,856 
7,763 
1,117 
103,490 


197,729 


1,084 


28,939 


868 
61 
838 
1,877 
17,280 
2,259 


4,262 
6,546 
1,614 
177,463 


28h, 329 





13,635 
024 
17, THT 


2h 692 
76 


1,353 
3,870 
24 116 
2,770 


4, hob 
9,797 
2,239 
357,338 


487 , 839 
























2 
3,507 10,391 
20,554 4,792 7,086 
9,732 1,952 3,053 
27, 384 7,679 22,170 
10,424 6,459 783 
164 38 57 
3,153 Thy 312 
8,951 1,993 3,552 
20,542 7,316 13,395 
5,915 2,436 2,302 
2,762 1.065 2,161 
11,577 4, 700 10,123 
2,075 768 1,261 






203,149 93,566 104,557 


339, 642 137,017 181,203 


(Continued on next page.) 
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TABLE 1--continued. 


UC classi- 
Pication-- 
industry 

of origin 


CO ON WN Fw 


bh 


nu 
lk 
13 
14 
3) 
16 
17 
18 
19 
20 
21 


Gross domes- 
tic output 


es es a: ee ee ee 


a ae 
thousand dollars 


133,191 


UC classification--indust 


562 ,638 
62,851 


198 
1,941 
55,717 
1,014 
2h, 342 
3,169 
1,317 
13,796 


15,738 


4, 754 
3,721 
20,652 
6,091 


3,523 
4,088 
12,643 
121,072 


1,026,189 570,629 


1 


232,603 


1,221, 3421 


of destination 


1,727,143 





ee ee ee) Gee Re ee 


1,401,730 


3,997,514 


(Continued on next page. ) 
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TABLE 1--continued. 


UC classi- 


Pication-- 
industry 
of origin 


BE SSEREGEE RE So mr auFwne 


Gross domes- 
tic output 


UC classification--indust 


of destination 










Oo {= {| a2 [| 2 |. Ss [a iS. 2s. le 
147 
45,357 
35,561 
1,724 
ko 
11,513 602 1,066 1,057 
92,207 2,049 17,493 33,163 
70, 824 4,623 6,263 
46 , 308 TOK 4213 314 
5 207 , 112 23,793 12,083 4, 587 
4,921 395573 21,964 52,103 51,455 
18,114 2h, 822 129, 396 135,634 1,232. 
29,891 351, 815 364,273 46,318 17,905 
788 15,712 10,772 
339,951 331 26 , 853 4,559 16 ,629 
14,596 168,140 254,788 698,273 8,718 
22,512 423 
15 , 827 114,735 183,900 579,982 
2,250 183 ,135 201,317 93,237 
41, bio 280,579 362 ,481 359 , 886 
8,153 305 ,299 735,718 691, 387 
67,111 
72,097 41 52,763 639 
22,284 142 , 317 294,660 | 2,114,352 
5,410 135 , 309 341,573 995 ,272 
3Dy09T ahh, 741 558,651 238 , 030 
195,511 | 2,020,783 701,764 | 2,014,523 | 4,576,387 | 4,163,235 
4,549,607 895,828 | 4,610,249 306, 109 1,589,221 | 4,434,122 | 8,152,630 | 10,213,025 228 ,660 





(Continued on next page.) 
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TABLE 1--continued. 


UC classi- 
Pication-- 
industry 


OO ONWN FWD HP 


be 


322 
116,047 
113,461 

1,007,473 


313,029 


1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


92 
1,073,456 
134,013 


1,566 ,227 
Gross domes- 


tic output 1,016,157| 6,468,318 | 3 , 846 , 830 


a/ Blanks indicate zero or approximately zero flows. 


47,475 
10,851 
303, 264 
394, 704 


409, 830 
360, 374 
16,426 
3,649,000 


5,191,924 


27,299,175 


Gross 
domestic 
output 


10,213,025 
228,660 
579,515 

6.468, 318 
3,963,451 
5,479,258 

29, 762,108 


96,819, 74h 








there is a corresponding subtraction of Di from the ith row entry in the 
"gross private capital formation sector" (the UC 35 column). Further, there 
is a corresponding subtraction of yy from the jth column entry in the house- 
hold row (UC 36-37). The latter operation is appropriate since depreciation 
is one of the components of the household row. (In practice, of course, 2D | 
is subtracted from the ith element in column UC 35, and &D is ees i 
from the jth element of the combined row UC 36-37.) oe 

The approach used here assumes replacement requirements are proportional 
to the level of output. This is a defensible assumption if output is stable 
or increasing over time since it involves the idea that capital is used up 
(depreciated) and is then replaced in proportion to output. If output de- 
creases, however, the assumption becomes less defensible,since there may be 
a corresponding reduction in capital with little or no replacement of depre- 
ciated capital. (The reduction in capital cam be carried out by not replac- 
ing depreciated capital.) Given increasing population and income and highly 
aggregated industries, it seems very unlikely that output of any sector will 


L/ 


decline over time.— Hence, the proportionality assumption seems acceptable. 


A detailed discussion of the development of the table on replacement flows is 
deferred until after discussion of the development of capital seePiaicnta =’ 

The flows in Table 1 are equivalent to those presented in Table I-I of 

the Martin and Carter report (36), Appendix A, p. 80, but with the following 
modifications: 

1. Competitive imports have been redistributed; in each column, com- 
petitive imports have been distributed from (row) sector 28 to the 
sectors (rows) of dolpenee 

2. Replacement flows have been redistributed as indicated above. 


3. Where necessary, modifications in the UC 35 column entries were car- 


ried out. 


1/ In a less aggregated set of sectors, specific industries might be faced 
with declining demand and declining output. 


2/ Infra, pp. 56-67. 


af The flows resulting from the redistribution of imports are those pre- 
sented in Martin and Carter tables, "Available Supply and Distribution 


of . » «. 1954" (36), Part Il. 
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If we let X, equal the value of gross domestic output of the jth industry, 
we note that X, for Table 1 here equals X, presented in the Martin and Carter 
J . 
Table I-I. Also, row totals here equal column totals by virtue of negative 


entries in column UC 28 representing net imports. 


The Gross Technical Coefficient Matrix 





Given that X, is the value of gross domestic output, the "gross technical 


coefficient" a4 is defined by: 


* 
X. X., +D 
= aed ij 
* oe ii x. 
j j 


with the "gross technical coefficient matrix" denoted: 


A= {2:3} Fy 
1J 


The A matrix is presented in Table 2. For a given column of Table 1, the 
entries in that column are divided by gross domestic output to obtain the corre- 
sponding elements of the A matrix. In the case of government sectors (UC 31 and 


UC 32), gross domestic output is taken as the row sum for the respective sector. 


B. Primary Resources Coefficients 


Basic Relationships 


At a given point in time, the available supply of scarce primary resources 
is one of the determinants of output by the sectors of an economy. Available 
resources can be viewed as imposing restrictions on output; such restrictions 


can be expressed formally by a set of linear inequalities: 


RK. < Z. 
where 
xX = the vector of outputs by sector. 
t(m x 1) : - 

Zee im i5 = a vector of available primary resources in time t, assuming 
P p categories of primary resources. (In this formulation, a 
particular category could be a subcategory of another cate- 
gory; this would be appropriate if one resource restriction 

applied to the category as a whole while a second restric- 
tion applied to a subcategory; for example, an investigator 


might be concerned with both total labor availability and 
with farm labor availability.) 


afin 
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TABLE 2 


Gross Technical Coefficients, 1954: A Matrix 


UC classi- 
fication-- 
industry UC classification--industry of destination 


ae SS RE SR Ee HA eee See A et (mE “SE ae (ee <a: eee: ee 


dollar per dollar 


-O46868 | . F -O4-7075 -001306 | .229927 


.000015 

-236858 .023957 | .016676 

.005752 | .O41011 | . .033220 |. 025595 |. 027414 
-099967 -000468 | .068717 
-001696 | .005960 
.002769 
.002643 
.003745 | .034511 
.004022 | .004856 | .004879 | .067451 | .053526 | .027950 | .060517 | .034974 | .039105 | .026654 | .016901 
.002538 | .003827 | .003665 | .020513 | .007259 | .008228 | .028654 | .014246 | .016849 | .029066 | .001538 
.005981 | .016678 | .022879 | .117120 | .084251 | .036379 | .080626 | .056044 | .122349 | .088752 | .013401 


OONAU EWP 


.002511 | .038547 | .004611 | .004577 | .003053 | .050615 | .030691 | .O47140 | .004321 | .028245 | .053624 
000106 | .00215 | .000156 | .000483 | .000277 | .000315 | .000092 | .000139 
.004521 | .005579 | .004323 | .002948 | .002947 | .002773 | .009283 | .005430 | .001722 | .011005 | .005613 
.002434 | 005320 | .003831 | .019911 | .006602 | .007933 | .026354 | .o14546 | .019602 | .020120 | .002814 
.04.7913 | .099748 | .04:667 | .088019 | .060775 | .o490434 | .060481 | .053394 | .073923 | .056876 | .069953 
.007578 | .016873 | .021156 | .008522 | .007945 | .005678 | .OL7415 | .017779 | .012704 | .013522 | .018301 
2027585 | .003027 | .018350 001021 | .098148 
6336231 -020491 .000662 
6015489 | .028227 | .028165 | .o1444h | .014990 | .009069 | .008132 | .007773 | .011926 | .011782 | .002792 
.016822 | .014942 | .031038 | .039261 | .023023 | .020082 | .034086 | .034302 | .055866 | .029632 | .003094 
.000840 | .002838 | .001784 | .005649 | .005677 | .004590 | .006109 | .005605 | .006959 | .007786 | .020305 
36-37 6156625 | .111294 | .386316 | .523393 | .624147 | .732492 | .598126 | .632879 | .577016 | .616199 | .231673 
Subtotal, 
1-32 .843373 | .888706 | .613685 | .476607 | .375855 | .267508 | .401872 | .317120 | .422985 | .383801 | . 768326 








(Continued on next page.) 
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TABLE 2--continued. 


UC classi- 
fication-- 
industry 

of origin 


BRE So an anewne 


29-30 
31 
32 
36-37 
Subtotal, 
132 


a Eee | a ee 


UC classification--industry of destination 


. 000270 
-O49714 
-000967 
-002160 
2005489 
008011 
+000959 
20123 Kh 


-006587 


+003 543 
.002209 
-026588 
2005219 
044199 
-001590 
-003 565 
-001886 
2009436 
-205738 


- 794262 


-000347 
-003402 
.097641 
-OOLTTT 
-042658 
-005554 
-002308 
024177 


.027580 


.008331 
2006521 
-036192 
-O10674 


006174 
.007164 
2022156 
-212173 


- 787828 


«000005 


.126612 
-170156 
-011004 


-055737 
-OO77T1L 
-014083 
-000884 
-016059 
-086455 
024504 
-001134 
-098127 


-0683 74. 


-006187 
-007410 
-029102 
2032835 


-007880 
-007468 
-03 7823 
-1904L9 


809550 


-001537 
-001980 


004478 
026277 


028151 
-053 740 
2015449 
009162 
-006516 
-198956 
068674 
.002721 
-026049 


-046120 
.000129 
-010067 
-009070 
-045759 
.0332h0 


-063146 
007511 
.008227 
-043168 
.28987h. 


«710127 


dollar per dollar 


-000116 


-000208 


005472 
.002708 
-023038 
-OO0OTHL 
-001077 
-019247 
346942 
2023448 
-030557 


-015823 
-O469h2 
-013286 
-015281 
-003179 
-039867 
6039341 
-049016 
012440 
-004.833 
-006750 
-O48972 
. 250716 


- 749284 


000002 


2000001 
-017185 
-3722h2 
.028142 


-000582 
.013815 
-000683 
-008092 
-003362 
2045906 
+013 709 
-000003 
-000179 
-019302 
.022618 
-052582 
401594 


- 598405 


-000004 
-013540 
-002406 
-285506 
-000668 
- 156758 
-063230 
-000267 
-008532 
-003107 
2037725 
-013829 
-001013 
00222) 
-006856 
-005938 
O“T TES 
6350650 


649349 


-006733 
-003828 
~140107 
-091473 
-082845 
-055539 


-011849 
-003613 
-021677 
2015588 


005657 
-008417 
-0033 50 
024062 
2525262 


«474738 


000176 


-000005 
005493 
-020220 
-033367 


379482 
.016293 
-025130 
-017667 
-002512 
-046259 
-009101 
O7TK91L5 
-O80481 
024875 
.006039 
039736 
2218246 


eTSLT5SL 


000642 


-000500 
-000093 


000402 
.029893 
-006057 
-043 403 


-013964 
2301446 
-006097 
-014209 
-005111 
-046728 
-018484 
+003 550 
-003 740 
.008820 
006941 
2051347 
43 832k 


- 561675 


eS = 


2039525 
-021574 
.066855 


.023198 
-0307T7T 
-014067 
-039724 
-025808 
-034419 
.020679 


-OOLKTT 
.010055 
-064732 
-041802 
«565308 


42h692 





(Continued on next page.) 
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TABLE 2--continued 


UC classi- 
fication-- 
industry UC classification--industry of destination 


of origin [ 3 | © | © | © | er [ 8 J 29-30 
dollar per dollar 








iz 000642 
2 -000114 
3 - 198360 
h 
5 «155519 
6 -007540 .000133 
4 -000133 
8 .000006 
9 
-000003 | .002596 |} .0OOOT4 | .000104 | . -000054 
-000433 | .020795 | .000251 | .001713 | . -001108 
.000262 | .015973 | .000567 | .000613 .000571 
.000165 | .O1O444 | .000086 | .000413 | . .000264 
000448 | .o46709 | .002918 |} .001183 | . -000050 | .000529 
-000801 | .008925 | .002694 | .005004 | . 2017941 | .001734 
2050452 | .005598 | .015872 | .013280 |. -O17541 | .002487 
-O48019 | .079343 | .O44682 | .004535]. -155755 | .010187 
-000178 | .001927 F -000004 
2001423 | .000075 | .003294 | .0O0OK46 | . -048394 | .000021 
.010489 | .037920 | .031252 | .068371 | . - 148073 | .009729 
-000052 -011169 | .000013 
.130910 | .025876 | .022557 | .056788 -002391 | .010281 | .008664 
005451 | .041301 | .024694 | .009129 .021642 | .003845 | .001980 
.030894 | .063277 | .o4uk62 | .035238 -138452 | .ookOk6 | .055348 
.018022 | .068852 | .0902h3 | .067697 -032346 | .225265 | .072036 
-000535 000937 
-004637 | .000009 | .006472 | .000063 .000026 | .000233 
.084757 | .032096 | .036143 | .207025 -000815 | .270839 | .074797 
-100373 | .030515 | .041897 | .oO7451 -004998 | .033812 | .065771 
.070346 | .055195 | .068524 | .023307 -013443 .002998 
441577 | .454324 | .561339 | .4o7640 -386027 | .395167 | .665966 
Subtotal, 
1232 ~558420 | .545677 | .438661 } .592360 | .999999 -613973 | .575408 | .281594 





a/ Blanks indicate zero or approximately zero flows. 





= a matrix of resource requirement coefficients measured in 
primary resources units (acres, employees, etc.) per thousand 
dollars of gross domestic output. 


R(p x n) 


In the R matrix, then, a given row expresses the input requirements for a 
particular resource by individual sectors of the economy, corresponding to 
columns of the given row. The development of the R matrix may be of interest 
in and of itself; it may yield a set of restrictions of use in analytical mod- 
els; and it may furnish information for extension of the usual input-output 
framework to include "resource sectors." 

In the present study, primary resources specified are labor, land, irri- 
gated land, and water. We report here on the development of rows of the R ma- 
trix for these resources. In addition, the production of irrigated land can 
be viewed as an investment activity, and a vector of investment costs per acre 
is developed and presented. Primary resources coefficients were estimated for 


the year 1954 for consistency with the basic flow table and A matrix. 


Labor Coefficients 


Let L, = total civilian labor force employed in the jth industry during 
1954. The labor coefficient hy is then defined by: 
a 
r => 
lj xX. 
4 J 
where 

P44 = the entry in row 1 and column j of the R matrix. 

Ha = labor requirements for individual industries, measured by the num- 
ber of employed persons (including wage earners, proprietors, 
family workers, etc.) 

a, = corresponding gross domestic outputs, measured in thousand dollars. 


Hence, labor coefficients were obtained by first estimating the labor re- 
quirements (L.) for individual industries and then dividing them by the corre- 
sponding gross domestic outputs ae Peed The estimated labor coefficients are 

2 J 
presented in Table 3.- 


1/ A detailed discussion of estimation procedures by individual sector ap- 
pears in part III, pp. 52-84. 


2/ There is no labor coefficient for sectors 36-37 (households) because 
domestic service employment has been included in UC 24 (selected services). 


208 








TABLE 3 


Labor Requirements and Coefficients: Primary Resources Matrix 
California (1954 Base Year) 


classification Labor requirements 


number of 
employees 












Th; a} 
labor coefficients 
employees per 
thousand dollars of 
gross domestic output 



































































L 17,680 .052481h 
2 28 ,970 .0927880 | 

3 58,774 .1710819 
4 19,302 -0976185 | 
2 42,101 1480714 | 

6 95,615 1959970 

T 101,106 -29768h0 

8 28 575 «2085508 

9 33, 664 .1857806 

51,625 .1751318 

7,835 .0194081 

19,065 .0185784. 

20 ,4.93 -0359130 

45,507 -0372599 

59,826 .034.6387 

33, 700 0389472 

52,474 .0183431 

246,954 .0617769 

250,069 .0549650 

41,395 -0462086 

348 ,501 -075592T 

10,053 .0328412 

135,611 0853317 

394, 917 -0890634 

1,274,789 -1563654 

750, 306 -0734656 

fe) fe) 

0 0 

412,332 .0637464 

163,000 .0411258 

214 ,889 .0392186 





a/ Listed elements comprise row 1 of the primary resources matrix, R; 


that is, elements are ry of (x, ;)- 


#19- 


Land_and Irrigated Land Coefficients 


A great number of land restrictions are effective in reality. The indi- 
vidual restrictions are distinct by virtue of particular soil characteristics, 
climatic conditions, and geographical location. In the present work, however, 
only cue land restrictions have been recognized: (1) total cropland and (2) ir- 
rigable cropland. Accordingly, two sets of land coefficients have been devel- 
oped: (1) total cropland coefficients and (2) irrigated land coefficients. 
(Irrigable land is capable of being irrigated; irrigated land is actually under 
irrigation.) 


For the R matrix, then, let r,, denote cropland requirements by industry j 


23 
and r,, denote irrigated cropland requirements by industry j, where require- 


ue measured in terms of acres per thousand dollars of gross domestic out- 
put. The elements of T 04 and v3; then comprise rows 2 and 3 of the R matrix, 
respectively. These coefficients of the R matrix are exhibited in Table 4. 

Cropland requirements are restricted to agricultural sectors. Conversion 
of cropland to nonagricultural uses can be handled by appropriate reduction of 
total cropland available in a specific time period. Within the usual period of 
interest in a particular analysis, the amount of such conversion is likely to 
be minor, relative to total cropland. At any point in time, the acreage of ir- 
rigated crops is restricted by the available acreage of irrigated land. Total 
acreage of irrigable land represents, therefore, a restriction on irrigated 
crops only through the limit it sets to the development of irrigated land. The 
transformation of irrigable land into irrigated land is in itself an investment 
activity. Estimates of the investment required to convert an acre of irrigable 
land into irrigated land, by industry of origin of these investment inputs, ap- 
pears in Table 5; in addition, replacement flows during 1954 and replacement 
costs per acre also appear. 


The measures appearing in Table 5 should be useful in growth models where 


conversion of irrigable land to irrigated land is part of the growth process. 


Water Coefficients 


Let water, in acre-feet, used by the jth industry in 1954 = “,. Then 
eal 
4j xX, 
’ J 


=90= 








TABLE 4 


Land Coefficients: Primary Resources Matrix 
California (1954 Base Year) 


“25 "33 
uc industry total ery irrigated | 
classification® coefficients? coefficients”. 


16. 398824 8.022379 
3.094032 3.094032 
1.812918 1.699145 


3.109754 | 2.370517 
1.971398 1.971398 


32.166923 12.711903 
1.306946 1.270339 
emeel! 6.526261 3.666008 





a/ UC industries not listed in the table are assumed to require 
negligible amounts of land. 


b/ Elements listed comprise row 2 and row 3, respectively, in 
the primary resources matrix, R; that is, elements are v5 
of (r5,) and r35 of (r25), respectively. 


c/ Weighted average. Weights are shown in Table 2 (aggregate 
gross technical coefficients). 


«D1 < 


TABLE 5 


Investment and Replacement Costs for Irrigated Land 


California (1954 Base Year) 
Uc industry Capital af Replacement, Replacement af 
classification coefficients— flows, 1954— costs per acre— 
4 















thousand dollars 


a 







58.929881 2.233242 





12.890150 “611233 






28.991069 
.032688 
672342 


1.106973 
001561 
.032349 














101.516130 3.985358 


a/ Costs per acre to convert irrigable land into irrigated land. 


b/ Estimated amount required to replace capital stocks depreciated during 
1954. 


c/ Obtained by dividing entries in column 2 by total irrigated acres, 1954 
(amounting to 7,048,049 acres). 


d/ Blanks indicate zero or approximately zero flows. 


=99i= 











The entries in "44 are subject to the following limitation. With avail- 
able data it has been possible to estimate individual water coefficients only 
for UC 4 through UC 21. Water requirements for other industries consist of re- 
quirements for commercial and residential uses mainly (including farm lots). 
Water requirements for these uses were estimated as a single aggregate only. 
Since residential use is the major component of this aggregate and since other 
components are presumably related to the general level of economic activity, 
it was decided to allocate the aggregate water requirements for UC 1-UC 3 and 
UG 22-UC 37 to the household sector alone and treat it as an ordinary consump- 
tion flow; that is, total water requirements for UC 1-UC 3 and UC 22-UC 37 
are assumed to be proportional to household income 2! Water requirements for 
all these sectors, then, are summarized in the one coefficient for UC 36-37. 
(Household income is taken as the row total for UC 36-37 of Table 1, which is 
net of replacement flows and equals $29,762,108,000 for 1954.) 

Estimated water coefficients, measured in acre-feet per thousand dollars 
of gross domestic output, are presented in Table 6. The listed coefficients 
refer to 1954 relationships. 

In Martin's tables, flow inputs and labor requirements of water produc- 
tion are charged to the government sectors (water utilities) and to industries 
producing their own water supply; that is, water production is not represented 
in the matrix as an explicit sector. In the analysis of economic growth, it 
might be desirable to introduce such a water sector--or sectors--explicitly. 
Thus, the production of a fairly large increment of water beyond the current 
level of usage probably involves higher costs per unit since increasing mar- 
ginal costs can be expected in California water production. If one were to 
introduce water production into the gross flows matrix and A matrix, it might 
then be realistic to have more than one water sector. The initial water sec- 
tor might represent current production, while one or more additional sectors 
could be set up to reflect higher costs of production per acre-foot as water 


utilization increased. 


stn nw na = se SK ee ew ne re ST eee ee eee ee Se Se ee Se |e ew Se Se Se 


1/ Total water requirements for California in 1950 were available in (56). 
Using this as a base, 1954 requirements were developed by projection from 1950 
on the basis of changes in output between those years. Water requirements of 
UC 1-UC 3 and UC 22-UC 37 were then obtained as a residual after subtracting 
requirements of the other sectors, UC 4-UC 21. 


“9B = 


TABLE 6 


Water Coefficients: Primary Resources Matrix 
California (1954 Base Year) 


UC industry a / 
classification coefficient— 


acre-feet per thousand 
dollars of gross 
domestic output 

















BRE Soma 





029293 
0658342 


a/ Listed elements comprise row 4 of the primary re- 
sources matrix, R; that is, elements are Tr) ; of 


(x, 5) ° 


b/ Summarizing requirements for sectors UC 1-UC 3 plus 
UC 22-UC 37; listed in terms of acre-feet per thou- 
sand dollars household income. 


=Ih= 











Levels of Available Primary Resources 


In a projection model, levels of Bae (available primary resources, p = l, 
2, .--, P) should be of relevance. Values of oT for 1954 will be noted below; 
in projections of output for a future year t, development of projected levels 
of oT might be a preliminary step. 

The California civilian labor force in 1954 was 5,202,000 persons. Even 
in times of full employment, there is some fractional unemployment of the labor 
force. Hence, it is assumed that full employment exists when 97 percent of the 
labor force is actually employed. This percentage was adopted because the 
highest observed employment percentage of the United States civilian labor 
force during the period 1947-1959 was 97.1 percent in 1953 and 96.9 percent in 
1952. For all other years in this period, the labor force percentage employed 
never exceeded 97 percent. Applying this percentage to the 1954 labor force 
yields a full employment level of 4,965,000 persons, which can thus be taken 
as the value of ay 1954° 

In 1954 the percentage of civilian employment in the nonagricultural sec- 
tors was 90.33 percent, so that full civilian employment in the nonagricultural 
sectors was 4,485,000 persons. (In a given time period, an investigator might 
wish to treat agricultural and nonagricultural labor as separate categories 
with a given resource availability for each category.) 

Available cropland in 1954 is estimated as 16,810,430 acres, based on U. S. 
Soil Conservation Service estimates as presented in 1952 by Wohletz and Dolder 
(75). This figure consists,of 16,598,380 acres in Land Utilization Classes I 
through IV plus 212,050 acres in Land Utilization Classes V through VII. Land 
in Utilization Classes I through IV is categorized as “suited for cultivation" 
(with Land Class I the best and Land Class IV the poorest land, as defined in 
the classification scheme). Land in Utilization Classes V through VII is 
categorized as "not suited for cultivation." However, in 1952, 212,050 acres 
in the first three of these classes were in use for crops, fallow, hay, or 
pasture. Hence, this acreage was included in the total presented above. 

The U. S. Census of Agriculture (58) lists 13,229,708 acres as "cropland 


in farms.'"' The difference between 16.8 million acres and 13.2 million acres 


en 





can be explained as consisting of cultivable land presently in use in nonfarm 
grazing and in forest and watershed oe: 

In estimating irrigable land, it was assumed that the proper base was 
cropland in farms; that is, it was assumed that land, to be irrigable, had to 
be in farms as a prior institutional condition. It was then assumed that land 
in Utilization Subclass IV-e and land in Classes V, VI, and VII were not irri- 
gable. Subclass IV-e is land limited in use by erosion or slope or both. The 
remaining cropland was defined as irrigable, and this category amounted to 85.4 
percent of the onal — 

This percentage was applied to the base figure (13,229,708 acres) to ob- 
tain the corresponding estimate of irrigable land of 11.3 million acres. (This 
estimate may be contrasted with an alternative figure to be found on page 13 of 
the California Department of Water Resources, The California Water Plan /Bulle- 
tin No. 3, 1957/, which states that, for 1950, "a gross area of about 20 million 
acres is classified as suitable for irrigated agriculture." This figure differs 
substantially from the acreage listed above. Part of the difference is explain- 
able by the choice here of cropland in farms as base. In addition, Land Utili- 


zation Subclass IV-e was probably defined as irrigable in Bulletin No. 3. 


1/ The following figures in (75) are of relevance: 


Land in Utilization Classes Acres 


I_ through IV 


In crops, fallow, hay, and pasture 10,367,040 
Dominantly in grazing use 5,909,260 
Dominantly forest and watershed use 322,080 

Total acreage 16,598, 380 


V_through VII 


In crops, fallow, hay, and pasture 212,050 


If we assume all land in crops, fallow, hay, and pasture (10,579,090 acres) 
is in farms, then, it would appear that 2.6 million acres are used for grazing 
on farmland and 3.3 million acres are used for grazing on nonfarmland. 


2/ Subclass IV-e contains 2,236,360 acres, while Classes V, VI, and VII 
contain 212,050 acres interpreted as in-use, in-crop production. 


Bm 








Nevertheless, a fairly large discrepancy remains which must reflect differences 


/ 


in estimate of land suitable for eultivatian.” 
Water use in 1954 was estimated as approximately 24 million acre-feet, of 

which 21.2 million acre-feet were used by the agricultural sectors UC 4-UC 10.2/ 

Thus, agricultural use is estimated as approximately 90 percent of total use. 
Table 7 summarizes the levels of available primary resources in 1954 and 


includes a breakdown of water consumption by UC sectors. 


1/ In terms of total land suitable for cultivation, excluding land in cities 
and towns and roads and railroads, Wohletz and Dolder (75) list 16.6 million 
acres, while Bulletin No. 3 lists 20 million acres as both cultivable and irri- 
gable. Turning to figures on land capable of cultivation in a given year, an 
estimate based on (75) is 13 million acres since Wohletz and Dolder (75) state 
that Class IV land is suitable for cultivation not more than one year in six, 
(If Subclass IV-e is excluded, we obtain an estimate of 12.7 million acres of 
irrigable land.) Bulletin No. 3, page 13, states "an estimated 16,200,000 acres 
could be irrigated in any one season under ultimate conditions of development." 


2/ Based on figures in (17) for 1950 projected forward to 1954. 
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C. Capital Coefficients 


Definitions and Basic Concepts 


Overall capital requirements of any industry consist of (1) capital stocks 
(stocks of capital goods) required for the expansion of "productive capacity" 
and (2) inventories. The term, productive capacity, refers to the physical 
plant of a given sector. It may be measured either by the maximum possible 
output of that sector or by the value of the capital stock which makes up the 
productive capacity. 

The distinction between capital stocks and inventories is not always 
clear-cut, and some arbitrariness in definition is unavoidable. "Capital stock 
coefficients" represent the amount of new capital, by industry of origin, that 
a producing sector would require for a unit expansion in its capacity output. 
Inventory coefficients may be defined in similar fashion or may simply be de- 
fined as inventories per dollar of output rather than capacity output. The 
distinction is irrelevant in the construction of the estimated coefficients 
since 1954 outputs were assumed to be at capacity levels. However, the dis- 
tinction could be relevant in projections or planning applications. Further- 
more, capital stocks are subject to depreciation whereas inventories are not. 
Two types of inventory coefficients have been distinguished: (1) raw materials 
and goods-in-process coefficients and (2) finished goods coefficients, or the 
amount of a given industry's output held in finished form per dollar of output. 

Expansion of productive capacity is accomplished through successive ex- 
pansions of certain capital stocks which constitute immediate restrictions on 
capacity or through a balanced expansion of all capital stocks. In reality, 
the first type of expansion is presumably predominant. In this study, however, 
the balanced expansion is assumed since, in a long-run program of capital ac- 
cumulation, the aggregated investment activity of the many economic units is 
likely to resemble more nearly a balanced expansion of industrial capacity. A 
similar approach was adopted by the U. S. Bureau of the Budget (29) whose study 
on capital requirements served as our primary source of information on capital 
coefficients. Many other conceptual problems are involved in the definition, 
estimation, and use of capital coefficients. These are discussed in some de- 
tail in (24), (29), and (34). 

In the use of input-output tables developed here for applications involv- 


ing projections or planning, the value of capital owned by any given industry 


aaGa 





might be recognized explicitly as a restriction on maximum output. The in- 
vestigator may treat only the value of capital stocks as the restriction, or 
he may combine capital stocks and inventories into value of overall capital 


1 
and treat this as the imemteictied 


In the "combined" approach, we can write our matrix of capital coeffi- 
cients as: 


ii 1 2 2 
Ky eo ts aa ky creer on ky oe « kon 
K=|. » |= | . {| +i. 
. . ¢) 4 “5 “5 
kd o 8 a ko $e % Rs ki wae Re 


where Key is a capital stock coefficient indicating dollars of output from 


sector i required by sector j per $1.00 expansion in productive capacity by 
industry j. 


Then Be is total capital required for a $1.00 expansion in capacity 
i 
output of industry j. In similar fashion, “ and Ke are defined as capital 


1j 


stock and inventory coefficients, respectively. If only capital stocks re- 


strict productive capacity, then 2k, is the total investment needed to yield 
i 
$1.00 expansion in capacity. 


Capital restrictions under the combined approach can be written as: 


Q = a vector of total active capital (stocks plus inventories) 
t(n x 1) : 
by industry of use. 


nN = a diagonal matrix of total capital coefficients, with 
(n x n) n 

A. = 2k... 

jj ii 


1/ Each approach appears to involve a number of simplifying assumptions, but 
a more "realistic" approach might lead to many computational difficulties. 
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Treating capital stocks as the only restriction, we would write: 


22 * es, 
where 
1 5 
Qe = the value of capital stocks. 
1 : , 4 al 
X = a diagonal matrix, given ».. = 2k... 
JJ i lj 


In both cases, the composition of capital is assumed to remain constant 
over time. 

Capital stocks which constitute restrictions on productive capacity are 
formed through the accumulation of net investment. In some cases, however, 
there exists a time lag between investment and its activation, which may be 
termed "gestation lag." The capital coefficients defined above represent 
capital requirements without reference to the timing of investment. Ina sta- 
tionary economy the timing is immaterial, but in a growing economy it is of 


utmost importance and should be taken into account in any growth model. 


Derivation of Capital Stock Coefficients 


Capital stock coefficients for agricultural industries are based on sev- 
eral sources. These sources deal directly with California agriculture. Coef- 
ficients for nonagricultural industries, on the other hand, are based on in- 
formation pertaining to the United States as a whole. The major source for 
the latter industries is a study made by the U. S. Bureau of the Budget on 
capital requirements for the expansion of industrial capacity (29). This 
study has been developed with reference to the 1947 interindustry studies of 
the U. §. Bureau of Labor Statistics (63) and (65). Other important sources 


are U. S. Internal Revenue Service, Statistics of Income, 1954 (68) and Har- 


vard Economic Research Project, Estimates of the Capital Structure of American 
Industries, 1947 (28). 

Capital stock coefficients developed here are presented in Table 8. 

In this report, we develop both capital stock and inventory coefficients 
and then combine them into an overall capital coefficient. In this very lim- 


ited sense, then, we have employed the combined approach here. 
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1 
Ww 
a 


UC industry 
classifi- 
cation 


OOD WN FWMH 


-115068 


-01859k 


029237 


+3563 86 
.000168 
.003463 


2522916 


Capital Stock Coefficients Matrix 


-022228 


490451 
-000200 
-004097 


-618593 


TABLE 8 


California (1954 Base Year) 


Producer's value 


UC ce tone averting SEL 
H—+_1 #3 ae per a= hoo in see a 


~ 536253 


-073155 
-000236 
0048.7 


-B1790 


+0003 80 


-001108 


-000932 
-000274 
144-726 


-025897 
-000005 
-000093 
.000265 
-038287 
-000189 


-039367 
-000750 
-001774 
024850 


.278897 


-040357 
-019108 
-230033 


2139322 
-000222 
-006191 
-O1T575 
-103178 
-011614 


-O1L4874 
2022846 
006447 
«417523 


1.055426 


-035569 
-OL4L89 
223 7H19 


-oh79h2 
-000282 
.005522 
-O14-792 
2093211 
-018081 


.007905 
-034054 
-007131 
«107543 


1.250887 


-020957 


.014292 
-006158 
-442590 


-001579 
000115 
.000629 
-007164. 
.113269 
004643 


-067792 
-020502 
-006152 
2229926 


935868 


.O17116 


- 407090 


-012770 


-091895 


02846). 
000175 
-003605 


-561372 





(Continued on next vage.) 
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TABLE 8--continued. 


uC industry Producer's value 
classifi- UC classification--investing industry 


cation [mu | © | 8 | =& T Ob TT eT wT eT by fet 


dollars invested per dollar expansion in productive capacity 


b 
CO OND FWNH 





.000418 | .000075 | .000489 .000009 
.000432 
-039011 | .104803 | . 6181419 | .228398 | .221239 | .213723 | .283914 | .306853 | .191943 


2001091 | .094613 | .000061 .001270 | .000821 

.001475 | .002875 | . .003479 | .012781 | .055658 | .002051 | .004370 | .011593 | .002708 
-000051 

-000024 

-003159 

.008851 | .023538 | .025862 | .040513 | .002387 | .081506 | .047897 | .003078 | .003305 042737 

.000050 


.O4K897 | .079184 | .121590 | .134872 | .084063 | .485710 | .159138 | . .429286 | .180144 
.000031 | .000069 | .000086 | .000117 | .000106 | .000303 | .000139 | . .000243 | .000135 
.000628 | .001403 | .001773 | .002406 | .002193 | .006266 | .0028h0 | . .005016 | .002791 





.094893 | .211872 | .267615 | .363224 | .331094 ~946267 | .429082 | . 2757575 | .421279 





(Continued on next page.) 
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TABLE 8--continued. 





UC industry Producer's value 
classifi- UC classification--investing indust 


cation a ee Se ee ee e2eo0 | gk | se | 
dollars invested per dollar expansion in productive capacit a 


















OBE Bw <3 oun ew lop 






-005206 

















































-000526 
484205 | 1.565961 | .108008] .74727 -050506 - 100868 
-009806 
-002568 | .258087 -010132 
-002160 | .094121 | .065977 | .052867 -073013 -001561 









-0013 93 


-O47645 
-431045 













-012755 























-109519 -038032 | .178801 | .034133 


-032615 
































1.387507 | .399209 | .536150 | 4.16319 .013902 
-001228 | .000198 | .000497] .001413 -000046 
-025287 | .004076 | .010220] .029036 -000926 














3.818006 | .615500 





1.543200 | 4.383910 + 139700 





a/ Productive capacity refers to the physical plant of a given sector and is measured here by maximum possible 
annual output of the given sector. Base year output was assumed equal to the capacity level for that year. 


b/ Blanks indicate zero or approximately zero stocks. 








Derivation of Inventory Coefficients 


Two types of inventory coefficients were developed: (1) raw materials and 
goods-in-process coefficients and (2) finished goods coefficients. 

Estimates of raw materials and goods-in-process coefficients for livestock 
industries are based on relatively little information and are often a result of 
judgment and somewhat arbitrary assumptions. Estimates of similar coefficients 
for crop industries are based on a "growth period'' concept. Only in the case 
of manufacturing industries and some other nonagricultural industries are the 
estimates based on actual inventory data. Allocation of raw materials and 
goods-in-process inventories to industries of origin was in all cases based on 
the composition of storable flow inputs to the industry carrying the inventories. 

Data on inventories of finished goods were more readily accessible, and 
corresponding inventory coefficients were more often based on statistical data. 
Whenever information was available on the actual levels of inventories carried 
by the various industries in 1954, it was assumed that these represent the 
"normal" levels of inventories relative to the 1954 gross domestic output of 
the respective industries. 

Inventories of finished goods were ordinarily available in producer's value, 
and no additional transformations were therefore necessary. Inventories of raw 
materials and goods in process were first estimated without regard to industry 
of origin. Allocation among UC industries of origin was then made according 
to flow inputs from industries whose outputs are storable. To assure that the 
resulting coefficients are in producer's value, UC 25 was included among the 
industries to which inventories of raw materials were allocated. No special 
transformations to producer's value were therefore required. 

Table 9 presents inventory coefficients calculated here in terms of 
(1) raw materials and goods-in-process inventories, appearing in section A of 
the table; (2) finished goods inventory (that is, inventory of output of in- 
dustry j on hand in industry j), appearing in section B; and (3) the total 
inventory coefficient, obtained by adding together the two components listed 
above, appearing in section C. 

The finished goods inventory coefficient is appropriately listed on the 


main diagonal of matrix (ky) 
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TABLE 9 


Inventories: Raw Materials and Goods-in-Process Coefficients Plus Finished Goods Coefficients 
California (1954 Base Year) 


Uc industry Producer's value 
classifi- UC_classification--industry carrying the inventory 


cation A deol 3.) * | 5 | 6 | (i a: 9 
dollar value of invento per dollar value of gross domestic output 
A. Raw materials and goods in process 


-005891 | . -001554 
-001050 
-001256 


-038049 -001060 | .001619 
-000924 | .009270 ‘i -019574 ‘ -005434 
-016058 .000300 | .006672 
-000578 | .000579 
.000269 
.000257 
.001271 | .003351 
-000335] . -000784 | .015246 | .014738 | .005850 | .030341 | .017535 | . -005291 | .001641 
-000211] . +000589 | .004636 | .002000 | .001722 | .014366 | .007143 | . .002823 | .0001k9 
-OOO440 } . 002820 | .018568 | .006647 | .006156 | .033901 | .023101 | . -008234 | .001019 


DE Bw eaowewn ey 


-000182| . -000705 -000841 | .001917 | .003166 | .023635 -005621 | .005206 
-000024 | .000059 | .000033 | .c002K2 | .000139 | .000001 | .c000ko .000013 
-000666 | .000812 | .000580 | .00k654 | .002722 -000036 | .000391 
-004500 | .001818 | .001660 | .013213 -007293 | .000411 | .001454 

-003956] . -006925 | .017731 | .012203 | .009662 | .026803 -025402 | .001329 | .009733 | .006719 
-001926 | .002188 | .001188 | .008732 -008914 | .000266 | .000874 

-002299 | . -002948 -000108 | .009530 


-003018 | .003355 | .001741 | .003956 | .003897 -000199 | .001305 
-008869 | .006329 | .cok202 | .017082 -017195 | .001172 | .003355 
-001184 | .001366 | .000931 | .c02912 | .002752 -000136 | .000643 
-O94901 | .136781 | .105841 | .198477 | .283727 .012652 | .067949 
All industries ‘ F -O73677 | .191179 | .218211 | .1508e22 -377419 | .436295 | .020336 | .119274 


B. Finished goods 


Total 


All industries 
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TABLE 9--continued. 








UC industry. Producer's value 
classifi- Uc classification--industry carrying the inventory 
cation a a A SA EE SN | Sane a 
dollar value of inventory per dollar value of gross domestic output 
A. Raw materials and goods in process 








































«000002 -000281 


2013896 





-000362 





-000819 
-004805 











011531 
-000746 











-005148 
.009828 
.002825 
.001675 






-0037TT 
-000523 
-000954 

000060 


BE Swen AU FWNRe 








































.001088 | .001192 

-005859 | .036384 -000001 

-001661 | .012559 004544 | 000952 

.000077 | .000498 -002584 | .003504 

-006214 | .003093 -083140 | .002304 
-061736 





















-055913 | .065766 
-004633 | .008405 -037322 | .002625 
-000024 «004355 













-O14471 | .007966 


.003166 
.013948 





-007929 












.009956 
-003818 






-011548 















-047563 | .107375 0155171 





All industries 
Finished goods 


(Continued on next page.) 


Total 


All industries 
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TABLE 9--continued. 









UC industry Producer's value 
classifi- UC _classification--industry carrying the aaventory 


cation a Ls a se 


dollar value of inventory per dollar value of gross Scecetic output 


A. Raw materials and goods in process 

















.002493 
- 002946 










001459 
-002116 
-004710 
-000925 
-000384 











-001516 
-004807 
-017150 
008674 

































-005317 

-048221 -000005 
-015392 .001781 
-022061 .001741 
-119298 -014608 


-000013 
-007175 
-137585 
-000260 













SoSH RG EERE So ora eEWWE 


- 004803 
-014663 
-001108 










-000504 013505 


- 000093 
- 000003 


















-003189 
-000117 








Ali industries -052310 






B. Finished goods 


ee a eS 


cna [ore [one [wa | mes || ipo 


a/ Blanks indicate zero or approximately zero inventories. 





Total 













All industries 














Combined Capital Coefficients and Investment Matrix 


Combined Capital Coefficients.--Combined capital coefficients are pre- 
sented in Table 10. Every element in the table is a sum of corresponding 
capital stock and inventory coefficients. The diagonal elements of the table 
include "finished goods" inventory coefficients in addition to the capital 
and "raw materials and goods in process" coefficients. Table 10, then, ex- 
hibits the estimated elements of the K matrix defined sina 

The Investment Matrix.--If we are given the total value of investment in 


industry j in year t, we can form the vector of investments: 


oO me) 
Ci. 


Ten x 1) ~ jt 


) 
where ‘ is the total of new investment in industry j, yielding an expansion 
of productive capacity in j. 

Given the capital coefficient matrix of Table 10, we can form an invest- 
ment matrix W. An element of W, Wy is defined as the value of output of 
the ith industry required by the jth industry per unit of investment in j. 
Symbolically: 


Kars 
1j 





“ij 3k 
i ij 


; fo) 3 ‘ ; : 
Given 1, and assuming W is stable over time, we can derive a vector of 


investment goods by industry of origin. Thus, let I. = the vector of invest- 


ment goods produced by the industries of the economy: 


Leta x 1) . (he) 


1/ K has been presented as an n x n matrix rather than as an m x m matrix 
because this generalized form allows capital to originate in or be required by 
exogenous sectors. For the tables presented here, government and household ex- 
penditures on durables are regarded as consumption so that UC 27, 28, 31, 32, 
and 36-37 all have column entries equal to zero. 


With respect to row entries, expansion capital coefficients originating 
in the household sector have been constructed in agricultural industries in- 
volving perennial crops. This is particularly true for UC 7 and UC 8 where the 
established orchards are the main capital stock. The origin of these stocks 
was traced and allocated to industries supplying flow inputs to the utilizing 
industries, and, as a consequence, the household sector became a source of capi- 
tal stocks (for further discussion of this point, see page 61). 


éG= 


=O4y- 


TABLE 10 


Combined Capital Coefficient Matrix 
California (1954 Base Year) 


UC industry 
classifi- UC classification--investing industry 
cation | 2 [ 2 JT 3 7 FT 3s JT 6 7 : 


Can Se Cer ciel ees eee 
dollars invested per dollar expansion in productive capacity® 


- 838610 
-003875 
ewe 018372 
-001336 ; 


-038049 -001060 | .001619 
000924 | . ‘ ‘ -045610 «359330 
-026638 -016058 .000300 | .035882 
-000578 | .000579 
.000269 
.000257 
-001271 | .003351 
-000335 -000784|] . -014738 | .006782 .070698 .015113 -005291 | .001641 
-000211 -000589| . -002000 | .001996 -033474 -006511 -002823 | .c00149 
.012169 097722 | . -542900 | .150882 -263934 4 347 +415324 | .056869 


-008710 .007420 -000841 | .027814 -142488 |. -001579 -018391 | .005525 
.000059 | .000038 -000564] . -000116 -000040 | .000013 
-000812 | .000673 -O10845 |] . - 000665 -000391 
.001818 | .001925 -030788 | . -007575 -001454 

-009580 | .036049 .029153 .129502 | .0479k9 .129981| . -114598 -101628 | .019000 
-002188 | .001377 2020346 -004909 .000874 

-002299 |} .000212 .002948 .0003.08 | .009530 


a 
2 
3 
4 
2 
6 
7 
8 
9 

1o 

11 

12 

13 

14 

5 

16 

17 

18 

19 

20 

21 

22 

23 

2h 

25 

26 

2T 

28 


-089625 | .356386 -490451 | .031475] .076510 | .041108 -018830 | . -067991 -029769 | .O44542 

-000039} .000168 -000200 | .009056} .006565 | .004952 -039928] . -021764 -003530 | .000036 

-000806 | .003463 -004097 | .005030} .006213 | .002705 -009359| . .006288 -OO42K8 | .000754 
-094901 | .136781 | .130691 616000} . -242588 - 067949 


Ww 
Nr 





1.151665 | .756514 | 1.530880 | 1.094007 } 1.454210 | .430458 1.434181 -966048 | 1.034285 | .212049 





(Continued on next page.) 


=—ER- 


TABLE 10--continued. 


UC industry 
classifi- UC classification--investing industry 


cation CS 5 A :  -- 
dollars invested per dollar expansion in productive capacityé 


-000016 


000029 


OO ONDUFWNHEe 


2005148 | .000763 -000136 
-000033 |. -009828 | .000378 
-041161 -002825 | .003214 .000106 
-000119 | .026 .001675 | .000103 -000020 
-000267 |. -001192 | .000150 
-000678 | . -127213 | .002685 000001 | .000085 
-000990 -012977 | .107453 -002517 -000961 | .006330 
.000119 | .000066 2000498 | .003271 -106578 | . -003504 | .001283 
-O40272 -184512 | .230976 -223059 |. ‘5 -309157 | .199083 | .484205 


-003299 -094682 : -101205 | .003778 | .002568 

-002283 5 -011884 | .019189 -056778 : -014218 | .118378 | .002160 
.000024 | .001854 -000132 | . -004355 | .001291 | .081261 

-012755 


| oa 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


-012067 |. -O484K2 | 007925 086272 | . -011271 | .052087 | .109519 


-005463 - 006839 ‘ .003166 

.000197 -011548 | .001736 -000021 ) .013948 | .000792 

-O44897 -134872 | .084063 -485710 | . .429286 | .180144 | .214687 
.000031 | . -000117 | .000106 -000303] . -000243 | .000135 | .000268 
.000628 | . -002406 | .002193 .006266 -005016 | .002791 | .005509 


224541 | .255976 -561428 | .4762h2 | 1.062318] . 896362 | .566491 | .912932 





(Continued on next page.) 
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TABLE 10~-continued. 


UC industry 
classifi- UC 5 ann an Das an ng ae 


cation ee ee ee ee ee ee a: = > | re a 
| _-——_—_ dollars invested per dollar expansion in productive capacity€a/ | .~—~—~*Y eee e eee in ties | _-——_—_ dollars invested per dollar expansion in productive capacity€a/ | .~—~—~*Y 


-000425 
-003403 
-002614 
-001709 : 
007644. ‘ - 000005 


BES wey auewnE 


-001460 F . -001781 
-000916 -OOLT41 
~119055 115476 
‘000012 4803 
0000. J -00 
-O71276 -016224 
-001393 ‘ -001108 


or 

-047502 -036557 -035902 
-032615 : 

.00009 
.000003 
-013902 
- 000046 
-000926 





-659530 | 1.949512] 4. .192010 





a/ Productive capacity refers to the physical plant of a given sector and is measured here by maximum 
possible annual output of the given sector. Dollars invested includes investment in capital stock 
and inventories. 


b/ Blanks indicate zero or approximately zero stocks. 











where ef is the total of investment goods produced by industry j for use by 
all the sectors of the economy. 


Then, it can be seen that: 


Hence, the development of the capital coefficient matrix can be extended 
to the derivation of the investment matrix, which in turn can be used to esti- 
mate investment goods flows by industry of origin on the basis of total invest- 
ment in industries of use (destination). 

An investment matrix is developed here from Table 10. As an initial step, 
all capital coefficients originating in the household scsbou! were distributed 
among other industries according to their flow inputs to the investing indus- 
try. (This was done because some anticipated applications of the W matrix in- 
volved no direct inputs from the household sector.) 

The changes involved affect only UC 4 through UC 10. The modified capi- 
tal coefficients for these sectors appear in Table 11. 

The investment matrix is then derived using the transformation noted 


previously. This matrix appears as Table 12. 


D. Replacement Flows 


The replacement flow, Days is the value of output of the ith industry pur- 
chased by the jth industry for the purpose of replacing its productive capacity; 
that is, it is the amount of investment goods produced by industry i that is 
needed by industry j to replace capital goods used up in the production process. 
It follows that outputs of all investment goods industries are used for replace- 
ment purposes. These include outputs of the "trade and transportation" sector, 
as well as "governments," since Diy is expressed in producer's value. One 
would expect, therefore, that all industries of origin listed in the capital 
coefficients matrix would be represented in the replacement matrix. This, how- 
ever, is not the case since the present definition of capital goods differs in 


some respects from Martin's definitions. Thus, for instance, inputs purchased 


1/ This is discussed in greater detail in part III; see pages 60 and 61. 
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TABLE 11 


Modified Capital Coefficients 
California (1954 Base Year) 


UC industry af 
classifi- UC classification--investing industry— 


Sc) eee ES SE Sa TS I ES a ee 


dollars invested per dollar expansion in productive capacityb 






-003611 


«020035 


OO MONANFWHH 


=) 


:001343 


-002954 
-167033| . -012296 
. 006560 
«426225 


.025833 
000093 
000909 
-003379 
~ 124513 
002031 
000251 


RR SSBREGEGRE 


-031497 
-007972 
-005099 


-430460 |1.434179]1.702046 | .966048 1.034285 


a/ Only sectors UC 4-UC 10 are modified, by way of redistribution of row 
36-37 entries appearing in Table 10. 


b/ Productive capacity refers to the physical plant of a given sector and 
is measured here by maximum possible annual output of the given sector. 
Dollars invested includes investment in capital stock and inventories. 


cf Blanks indicate zero or approximately zero stocks. 
=i 
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TABLE 12 


Investment Coefficients: W Matrix 
California (1954 Base Year) 


UC industry 
classifi- UC classification--investing industry 


patton fc ie es 


investment by sector source divided by total investment® 


-861095 


-003392 : . .003491 


.023765 .019371 
.000932 
-008775 
2019549 2024854 2010190 | .002381 
-004761 000604 | .016825] . .064252 | .077337| .071821| .061795 | .354374 
.003 730 -010489 .000674 
.001298 


O OA AU FWYH 


.002856 
.000291 | .000449 | .000512| .027673 | .027160] .054058] .119878| .098137 042142 | .011888 
.000183 | .000354 | .000385| .008415| .003685]} .015913 | .056760 | .039976| .018154 | .006342 
6010566 | 152934 | .063834| .44k853 | .381033 | .390821 | .262896 e2h12h5 | .516699 | .412097 


.007563 | .028076 | .004847 .001550 | .086257] .119954 | .132276 | .ookko8 | .024977 
.000044 | .000109 | .000304 | .000956 | .000778 | .000324 | .000090 
.001208 | .001496 | .005362 | .018389 | .015236 | .001855 | .000879 
.008168 | .003351 | .015339 | .052205 | .040816 | .021123 | .003267 
.008318| .047651 | .019043 | .122116 | .103156 | .174656| .152981 .166655 | .161550 | .110717 
.003495 | .004032 | .010979 | .034499 | .049888 | .013689 | .001964 
.001996 | .000280 | .001926 .000243 


.077822 | .471091 | .320372] .031490 | .056492 | .106898 | .022333 | .021810 -O76791 | .030453 
.000034 | .000222 | .000131] .016269| .011826 | .039016| .067579 .096276 | .060370 | .007708 
.000700 | .004578 | .002676 | .005665 | .005851 | .012380 | .013301 | .016311 | .010909 .004930 


1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 
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TABLE 12--continued. 


UC classification--investing industry 
ps 


UC industry 
classifi- 
cation 
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ok ee ee ee 


16 


17 


oj} 19) dT 0 


ee | a ee: ee ee ee 
investment by sector source divided by total investment 


»151069 


+007635 


- 169216 
-002731 
.001269 
-001212 
-015803 
-007739 
-000703 
-268187 


-026055 
-O00061 


-089602 
-O44,9h2 
-210050 


-000170 
-003556 


301798 
033713 


000147 
183312 
-000530 
-001189 
-003019 
-004L09 
-000530 
«179353 


+010167 


2053741 


-024330 
-000877 
- 199950 
-000138 
-002797 


1.000000 


-017303 
2023254 
-001504 


-OO761LT 
-001055 
-001924. 
000121 
+366586 
-011816 
-003350 
-000155 
+250100 


-0103 54 


055906 


-245206 
-000173 
-003576 


1.000000 


-000501 
-000645 


-001459 
-008559 


-009169 
-017505 
-005032 
-002983 
-002123 
-226588 
-023114 
. 000887 
2328648 


.021167 
-000043 


-086284 


-020569 
-240230 
-000208 
004286 


1.000000 


-00003 4 


-000061 


.001602 
-000794 
-006749 
-000216 
-000315 
2005638 
-225627 
-006868 
~484996 


.006927 
-040293 
-003893 


016641 


-014360 
-003645 
-176513 
-000223 
-004605 


1.000000 


-002369 
- 100326 
-209974 


089128 
053447 
-00012} 


.081211 


«000020 
457218 
-000285 
-005898 





-006568 
+003 735 
+530545 
- 106664 
-080817 
-060262 


-025366 


2014391 
.005519 
-162054 
-000188 
.003891 


1.000000 


(Continued on next page.) 
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TABLE 12--continued. 


UC industry 
classifi- UC classification--investing industry 
cation 29-30 


investment by sector source divided by total investment 


-000002 


.000644 | .002466 

005160 | .008797 

.003963 | .0okklg 

2002591 | .002727 

2011590 | .024735 -000026 

002214 | .007895] . .009276 

.001389 |} .011316] . -009067 
-530385 |] . -180515 | .443202] . -601405 

000044 | .005037 
.002813 .066508 | .000018| .008878] . 025014 
.002366 | .025737| .108071| .097692] . -08496 
.089011 | .000357 -000133 005771 
-013971 

2012223 


.119964 | 114946} .072024 | .091974 | .008322 . 186980 
00724. 

.000112 -001636 000484 

.000966 | .000003 | .000060 | .000001 .000016 

6235162 | .355962 | .605294]} .275018 | .947698 .072402 

.000294 | .000315 | .000300 | .000255 |} .000322 .000240 

.006034 | .006487 | .006180 | .005242 | .006610 .004.823 


1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 |} 1.000000 | 1.000000 }| 1.000000 | 1.000000 | 1.000000 
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a/ Investment in industry j of capital goods and inventories purchased from industry i per unit of investment in industry j. 


b/ Blanks indicate zero or approximately zero stocks. 





by UC 7 for the purpose of establishing new orchards are not distinguished by 
Martin from other flow inputs. In general, only durable producer's goods were 
allocated by Martin to UC 35, the gross private capital formation sector. The 
difference in definitions does not cause any difficulties in our analysis since 
all other replacement flows are already included in the current transactions 
flow table. Replacement flows are, therefore, derived only for those industries 
whose outputs were distributed by Martin to UC 35. These are presented in 
Table 13, and the replacement flows are incorporated into Table 1. 

As indicated in section A of part II, a given row sum of replacement flows 
was treated as an offset to the corresponding row element in the column vector 
of flows to UC 35. Hence, for a particular row i, the sum of the offset to 
UC 35 (appearing in Table 13) and the element appearing in UC 35 in Table 1 
could be expected to yield the corresponding row entry for UC 35 in Table I-I 
of Martin and Carter (36). This is generally the case. However, a number of 
modifications in UC 35 entries were developed here and are noted in part III, 
section D. A consequence is that for UC 18 and UC 21 there is some deviation 
from the Martin and Carter figure. Other adjustments, however, established 


equivalence between row and column totals. 


Ba 
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TABLE 13 


Replacement Flows 
California (1954 Base Year) 


UC classification--purchasing indust 


UC industry 
classificatin| 1 | 2 | 3 | 4% JT 5 Jy 6 J 7 Jj 8 | 9 10 i 


43, 24, 35 
and 26-37 
Total 






a/ 


112 


147 


thousand dollars | 











| 
| | 
2, 406 1, 828 6,915 | 17,091 3, 398 4,418 1, 366 6,998 3,988 1,172 | 
| | 
237 | 76 ! 628 2,505 20+ e | 
i 
: | 
| | 
770 | 536 1,893 | 4,679 1,594 2, 385 374 1,916 1, 306 303 | 
| | | 
6,591 5536 216 19% 365 82 47 | ay 6 
2: 3 ho 10 | 3 | 5 | 1 | h 3 | L 
TL 55 81 203 Jo | 102 16 Bh | 57 7 
1 
| ' 
4 





10,078 | 8,034 22,779 | 6,059 9,496 \ 1,757 | 9,450 | 5,776 2,098 
. \ 5 ‘ 


(Continued on next page.) 

















TABLE 13--continued. 





UC industry UC _classification--purchasing indust 
classification 1 


2,198 


5h 


584 


4,569 





3,136 


47 


813 


7, 863 


al 


2,024 


15,297 





thousand dcllars 


21 
36, 390 33,521 


12,374 3,291 


15,816 10,138 
37 


17,021 
27 
549 


28, 301 116, 420 64, 583 


76,985 


1,092 


1,073 


20,736 
43 
879 


100, 809 


17, 983 


1,026 


261 


37,950 





4h, 658 


641 


11, 882 


28, 239 
3h 
689 


86, 143 





Lh, 136 


(Continued on next pare.) 
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TABLE 13--continued. 


UC classification--purchasing indust 


Total 
(offset 


UC industry 
classification ; 28 29-30 
thousand dollars 


















| | 
1-16 | | 
17 ; 3 | | 2k 
18 59, 364 52,481 250,631 31,992 55,474 757,609 
19 | 10,000 | | | 10,000 
sl ! | 
21 | 4, 536 2h, 563 8, 686 | 26,710 2,1h6 | : 90,173 
22 | 
2 | | 
a4 | | | | 
25 | 15,821 | 23,981 | 74,07h | 22,958 15,397 | 217, 488 
26 | | 17,041 | 17,078 
2if | \ 
is : | | | : 
29-30 Ly, 663 118, 434 91,504 1, 360, 708 | | 5,000 | 1,793,290 
| 31 50 86 180 | 43h | 3h | 1,019 | 
32 ' 1,018 1,769 3,709 | ~—-8, 919 | 709 | 20,957 | 
| 33, 34, 35, | | ) 
| and 36-37 } | i | | 
Total §. 125,454 | 221, 314 | | 2,907,638 


a/ Blanks indicate zero or approximately zero flows. 








III. DETAILED DESCRIPTION OF DERIVATION OF MATRICES 


In this part of the report, we present a detailed description of the deri- 
vation of the matrices appearing in part II. This description follows the or- 
ganization of part II, with particular sections (in order) devoted to primary 
resources, capital stock coefficients, inventory coefficients, and replacement 
flows, respectively. 

In each section, the derivation of coefficients is presented for each UC 


sector in turn. 


A. Derivation of Primary Resources Coefficients 


Labor Coefficients 


Labor coefficients were obtained by estimating the labor requirements (L,) 
for individual industries and then dividing them by the corresponding gross 
domestic outputs &,). 

UC_1-UC 10.--Labor requirements per unit level of various agricultural 
activities (measured in acres, heads of livestock, etc.) were estimated by 
Shultis and Bailey (40) for the year of 1955. When, however, total labor re- 
quirement for UC 1-UC 10 was obtained from these coefficients and the corre- 
sponding 1954 levels of the activities, it was found to be less than the actual 
civilian employment in "agriculture, forestry, and fishing" reported in (12) 4/ 
Estimates based on Shultis and Bailey coefficients were therefore inflated to 
assure equality of the computed 1954 total labor requirements and reported 
employment. Labor requirements for individual activities were then aggre- 
gated by UC industries. Employment data available in (12) included, however, 
some agricultural labor force involved in construction activities which, by 
definition, belongs to the construction sector. Final estimates of total 
labor requirement for the individual industries were therefore obtained after 
subtracting the estimated noncontract construction from the initial estimates 
of total labor requirements. The derivation of noncontract construction 


workers is explained under UC 29-30. 


1/ Levels of the various agricultural activities were obtained from (4), 
(6), (41), and (72). 
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UC_11-UC 21.--Employment figures for the manufacturing industries were 
available in (62). Since UC 17 has been defined to include "crude petroleum 
and natural gas" in addition to "petroleum products" reported in (62), esti- 
mates of civilian employment in crude petroleum and natural gas were added to 
the figures in (62). The derivation of these estimates is explained below 
under UC 22. 

Since (62) classifies fluid milk pasteurization (UC 13) under "trade," it 
was necessary to increase total civilian employment in manufacturing industries 
and reduce it accordingly in trade. This was accomplished using employment 
estimates for UC 13, available in (11). 

The total employment figure for UC 11-UC 21 thus obtained from (62) amounted 
to 1,055,945 employees. This total is somewhat lower than civilian employment 
in manufacturing industries (1,129,915 employees), reported in (12). Labor re- 
quirements in individual manufacturing industries were therefore adjusted up so 
that their totals conformed to the latter estimates. 

Noncontract construction workers were subtracted from resulting estimates 
of labor requirements since they belong, by definition, to the construction 
sector. 

UC_22.--Total civilian employment in "mineral extraction" was available 
in (12). This figure, however, included employment in both "mining" and crude 
petroleum and natural gas which, by definition, belong to two different UC in- 
dustries. The overall employment figure was therefore allocated among its two 
components according to wage and salary employment. Employment in crude petro- 
leum and natural gas was then transferred to UC 17. The estimated employment 
in mining, with noncontract construction workers netted out, was regarded as 
total civilian employment in UC 22. 

UC_23.--Total civilian employment in "transportation, communication, and 
utilities," available in (12), was allocated to "transportation" and "communi- 
cation and utilities" according to "wage and salary" workers, available in 
(12). To the latter was added the estimate of civilian employment in public 
utilities (excluding water supply) to get civilian employment in UC 23. The 
derivation of the employment estimate for public utilities is explained under 
UC 31. Noncontract construction employment again was subtracted. 

UC _24.--Civilian employment in "finance, insurance, and real estate" and 


in "service," available in (12), was allocated to UC 24 and UC 26 according 
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to wage and salary workers, available in (12). Noncontract construction em- 
ployment again was subtracted. 

UC_25.--To civilian employment in trade, available in (12), was added the 
estimate of civilian employment in transportation whose derivation is explained 
under UC 23. Noncontract construction employment was then subtracted. 

UC _26.--Part of the civilian employment in UC 26 was obtained as explained 
under UC 24. To this was added the estimate of civilian employment in public 
education, health, and hospitals. The derivation of the latter estimates is ex- 
plained under UC 31. Noncontract construction employment was then subtracted. 

UC 27 and UC 28.--No labor is required for these industries. 

UC 29-30.--UC 29 and UC 30 were aggregated into a single industry. Civil- 
ian employment data were available in (12) for contract construction alone. To 
estimate noncontract construction employment, the crude assumption was made 
that the ratio of contract construction employment to noncontract construction 
employment is equal to the ratio of new construction to maintenance construc- 
tion outputs. Since employment in noncontract construction is usually reported 
with employment corresponding to the respective nonconstruction industries, it 
was necessary to estimate this employment for individual industries and then 
transfer it to the construction industry. According to the earlier assumption, 
these estimates were obtained on the basis of maintenance construction inputs 
to the various industries available in (35). 

UC 31 and UC 32.--Total civilian employment (annual average) in govern- 
ment was available in (12). The distribution of employment between UC 31 and 
UC 32 and within UC 31 for the month of October was available in (55). Using 
this distribution, annual civilian employment in government was allocated to 
UC 23 (public utilities except water), UC 26 (public education, health, and 
hospitals), UC 31, and UC 32. Noncontract construction employment again was 


subtracted. 


Land_and Irrigated Land Coefficients 


Total acreage of specified crops harvested, acreage of specified crops 
harvested from irrigated land, and acreage of irrigated land were available in 
(8) and (58). For irrigated crops, the acreage harvested was greater than the 
one actually used in the crop rotation since some double-cropping was practiced. 
It followed that UC industries comprising crops which were involved in double- 


cropping used less of the irrigated land than was suggested by the harvested 
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acreage. To allow for this, an intensity factor was developed, such that divi- 
sion of the acreage harvested from irrigated land by this factor yielded an 
estimate of the acreage of irrigated land actually used. Only two values of 
the intensity factor were considered; the first was associated with crops where 
double-cropping was not practiced and was always equal to unity, and the second 
was associated with crops for which double-cropping was common and was always 
greater than unity. An estimate of the latter value was obtained by dividing 
the acreage of intensive crops harvested from irrigated land by the acreage of 
irrigated land available to them. 

Total cropland utilization in 1954 for the various UC industries was ob- 
tained by first summing up nonirrigated cropland and adjusted irrigated crop- 
land for individual crops and then aggregating by UC industries. Irrigated 
land utilization values were obtained by applying a similar procedure to the 
adjusted irrigated cropland figures. Respective land coefficients were derived 


by dividing the utilization values by the appropriate gross domestic outputs. 


Water Coefficients 


UC 4-UC 10.--Water requirements of UC 4-UC 10 are defined as the amount 
of water delivered to the utilizing sector. Estimated per-acre requirements 
of applied water for consumptive use of various irrigated crops by hydro- 
graphic units are available in (17). Acreage of irrigated crops in 1954 by 
counties is available in (58). In order to combine the information from the 
two sources, county-applied water coefficients for individual crops have been 
developed as weighted averages of the corresponding hydrographic units coeffi- 
cients; 1950 acreages of irrigated crops in the hydrographic units, available 
in (17), served as weights in forming these averages. The county-applied water 
coefficients thus obtained were then multiplied by 1954 acreages of the vari- 
ous crops in each county to obtain the 1954 county-applied water requirements 
by crops. Applied water requirements for consumptive use are not identical, 
however, with the delivery requirements since some water is ordinarily lost 
in irrigation and is not available to the plants. Estimates of the efficiency 
factor by counties are available in (17). Dividing the county-applied water 
requirements by the county efficiency factor yielded the county 1954 delivery 
requirements. State delivery requirements by crops obtained from the county 
requirement were aggregated by UC industries to give 1954 state delivery re- 


quirements by UC industries. The corresponding water coefficients were then 
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obtained as ratios of the 1954 state water requirement of individual UC indus- 
tries to their respective gross domestic outputs. 

UC _11-UC 21.--Freshwater intake by industries for the United States and 
for California in 1954 is available in (61). However, data on water intake in 
California are aggregated over UC 11-UC 15 and UC 18-UC 19. Disaggregation 
was accomplished as follows. Total United States water requirement was first 
aggregated by UC industries. Preliminary estimates of California water intake 
by UC industries were then obtained from the United States figures on the as- 
sumption that water intake in each industry is proportional to the value added 
by the industry. The preliminary estimates thus obtained served as an alloca- 
tion base for disaggregating the water requirements to the individual indus- 
tries UC 11-UC 15 and UC 18-UC 19. Water coefficients were derived as ratios 
of freshwater requirements of the individual industries to the gross domestic 
outputs of the various industries. 

uc _1-UC 3 and UC 22-UC 37.--As indicated in part II, total water require- 
ments for UC industries 1-3 and 22-37 are assumed to be proportional to house- 
hold income. Water requirements for these sectors are summarized in the coef- 


ficient for UC 36-37. 


B. Derivation of Capital Stock Coefficients 


Agricultural Sectors 


UC _1.--Values of initial investment in cattle and calves, hogs, and sheep 
and lambs enterprises (in synthesized farm units) for the period 1951-52 were 
available in (2). In all cases, the investment figures were relevant to farm 
conditions rather than range conditions. These figures were chosen since ex- 
pansion in livestock enterprises was envisaged to take place primarily under 
farm conditions. Values of initial investment in the various capital goods 
were aggregated by UC industries of origin. Capital coefficients for each of 
the enterprises were then calculated as ratios of capital requirements to val- 
ues of production in the synthesized enterprises in 1951, available in (2). 
Preliminary estimates of capital coefficients for UC 1 were developed as 
weighted averages of the individual enterprise coefficients using the corre- 
sponding gross domestic outputs, available in (35), as weights. Two adjust- 
ments had to be made, however, before the final capital coefficients were 


obtained. The first adjustment involved the coefficient of capital goods 


She 








originating in the construction sector. The second adjustment followed from 
the fact that the preliminary estimates were in purchaser's value. 

The first adjustment was necessary because farm improvements and nonresi- 
dential building used by the various agricultural industries are partly owned 
by the rental sentooe” Accordingly, agricultural industries are charged with 
rent payments on current account transactions. To allow for this, it was nec- 
essary to reduce the investment requirements of agricultural industries for 
output of the construction industry. It was therefore assumed that United 
States inputs of maintenance construction directly to agricultural industries, 
as compared to total nonresidential farm maintenance construction, reflect the 
proportion of investment in farm nonresidential construction made directly by 
the agricultural industries. Related data for 1947 were available in (37), 
and the proportion of investment in farm nonresidential construction made di- 
rectly by agricultural industries was calculated to be 728598 .2! The pre- 
liminary estimates of the construction capital coefficient were, therefore, 
multiplied by .728598. 

As noted above, the second adjustment here was necessary because capital 
coefficients were measured in purchaser's value. 

In order to transform the coefficients to producer's value, it was assumed 
that trade and transportation margins bore the same relation to the overall 
capital coefficient in producer's value (excluding coefficients originating in 
UC 25, UC 29-30, UC 31, and UC 32) as they did in UC 35 (gross private capital 
formation). Trade and transportation margins were accordingly subtracted from 
all capital coefficients, excluding those originating in UC 25, UC 29-30, UC 31, 
and UC 32. The sum of the trade and transportation margins was regarded as the 


1/ In the 1947 U. S. Bureau of Labor Statistics studies (63) and (64), Emer- 
gency Model (EM) 183 was "real estate and rentals'; this appears as a subsector 
of UC 26. Cf. (36), p. 23. Rent payments are outputs of the "rental sector." 


2/ The calculations involved were: 


Maintenance construction inputs 


In agricultural industries $233 ,880,000 
To farm nonresidential rental sector 87,120,000 
Total to agriculture $321,000,000 


Hence, the total ratio obtained is: 


233,880 _ 
321,000 


wre 


. 728598. 


/ 


coefficient of capital originating in UC ig.- Column entries for UC 35 indicate 
that there were output flows from UC 31 and UC 32 (state and federal government) 
into gross private capital formation during 1954. These flows represent taxes 

on durable producer's goods and construction activities and should be taken into 
account in transforming capital coefficients to producer's value. Again, it was 
assumed that these tax margins constituted the same proportion of total invest- 
ment in individual industries as in UC 35. All capital coefficients were ad- 
justed down accordingly, and estimates of capital coefficients originating in 

UC 31 and UC 32 were thus asneeaned.A 

UC _2.--The poultry and eggs sector contained the following subsectors: eggs 
and laying chickens, broilers or fryers, and turkeys (hereafter generally re- 
ferred to as eggs and chickens, broilers, and turkeys). Capital coefficients in 
purchaser's value were first developed for egg and chicken, broiler, and turkey 
production separately. These were then aggregated into weighted averages for 
UC 2 using the gross domestic outputs of the individual activities, available in 
(35), as weights. 

Data on investment requirements per unit output in egg and chicken produc- 
tion for the years 1948 and 1959 were available in (42) and (39), respectively. 
It was assumed that the total capital coefficient in 1954 was about equal to 
the average of its 1948 and 1959 values, while the composition of capital was 
as in 1948. 

Data on investment in broiler production were based on one county, San Luis 
Obispo alone, and reflected conditions in 1956. These are given in (28). In 
judging the reliability of such scanty data, one should recall, however, that 
broiler production methods are fairly uniform in the state. 

Data on investment in turkey production are available in (25). These 
were also based on a single county only (San Benito) and reflected conditions 


1/ Let K = gross private capital formation originating in UC 25 divided by 
gross private capital formation originating in UC 17, 18, 19, 21, 26, and 28; 
and let P,; = the proportion of capital invested by UC 1 and originating in UC 
industries other than UC 29-30, which is allocated to UC 25 (trade and trans- 
portation margins). Then: 





2/ Here, all capital coefficients (in purchaser's value) were adjusted down 
on the assumption federal and state taxes were levied on all capital goods, in- 
cluding construction. Recall that no trade and transportation margin was con- 
sidered for the construction coefficient. 


a: 




















in the year of 1957. Reliability of the estimates is therefore similar to the 
reliability of estimates for broiler production. 

The preliminary aggregative estimate of the construction capital coeffi- 
cient was adjusted down as explained under UC 1, and all capital coefficients 
were then transformed to producer's value to yield the final estimates of capi- 
tal coefficients for UC 2. 

UC_3.--Values of investment and output per cow for market and manufactur- 
ing milk production were available in (41). Separate capital coefficients for 
the two types of milk were derived first. The separate coefficients were then 
combined into a weighted average using commercial production of milk fat, 
available in the same source, as weights. 

The estimate of the construction capital coefficient was adjusted down to 
allow for rented nonresidential farm buildings, and all coefficients were 
transformed to producer's value as explained in UC l. 

UC 4-UC 6 and UC 9.--These are field crop industries. UC 4, UC 6, and 
UC 9 are aggregates of several crops each while UC 5 consists of a single crop-- 
cotton. Data on investment and outputs for individual crops were available in 
two main sources. The first source is a relatively detailed study on cotton 
farms in some parts of the San Joaquin Valley. The geographical regions cov- 
ered in this study are major centers of production of field crops and vege- 
tables. Results of the study were reported in (18), (19), (20), (21), (22), 
(23), and (32). The second source is R. L. Adams' Farm Management Crop Manual 
(1). Figures presented in this source apply to a broader geographical region 
but are based on meager statistical information. 

In deriving the desired estimates of capital coefficients, corresponding 
coefficients were first developed for individual crops. These were then aggre- 
gated by UC industries using the individual crops' gross domestic outputs, re- 
ported in (35), as weights. In the San Joaquin Valley study, capital require- 
ments were for multiple-crop farms. Allocation of total farm investment to 
individual crops was therefore necessary and was made according to the annual 
use of capital goods in the production of the various crops. In deriving esti- 
mates of capital coefficients from Adams' data, per-acre investment in any 
given crop was calculated according to the annual use of the equipment on an 
acre of the crop as compared to total annual use of the particular equipment. 
In some cases, capital coefficients derived from these two sources differed 


materially. Estimates based on the San Joaquin Valley study were usually 
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higher than the estimates based on Adams' Manual. A U. S. Department of Agri- 
culture study on the annual use of farm machinery (48) suggested that use of 
equipment is underestimated (and investment thus overestimated) in the San 
Joaquin Valley study, while it is overestimated by Adams' Manual. Investment 
figures in the two sources were, therefore, adjusted to conform more nearly 

to the annual use reported in (53) so as to reconcile them and obtain the fig- 
ures used here. 

Since capital requirements for irrigation systems are regarded as inputs 
to UC 51 ("irrigated land" auxiliary activity), these were excluded from the 
capital estimates. On the other hand, costs of establishing stands of peren- 
nial crops (alfalfa, irrigated pasture, asparagus, etc.) were regarded as in- 
vestment goods originating in the same UC industry (for example, investment 
in alfalfa stand originates in UC 9). However, such an approach has one short- 
coming: namely, expansion of perennial crops is restricted by the capacities 
of the UC industry of origin which is the very same industry to which the crop 
belongs. Such a restriction is in reality ineffective. The corresponding 
capital coefficients were therefore allocated to secondary industries of ori- 
sin according to the flow inputs of these industries to the primary industry 
of origin (for example, investment in alfalfa stand was assumed to originate 
in industries whose outputs serve as flow inputs to UC 9). 

Since the output of UC 6 has been valued at f.o.b. shipping point prices 
where vegetables are already packed and loaded, it was necessary to include in- 
vestment in hauling and packing facilities with the capital coefficients of 
tC 6. No data on investment in these facilities in California during 1954 were 
available. Estimates were, therefore, developed in a rather indirect way. Data 
on investment requirement per dollar of annual charges for hauling, packing, 
and intermediate storing of onions in Oregon were available in (27). Similar 
data for fresh fruit hauling and packing facilities were provided by J. Stoll- 
steimer, formerly of the Giannini Foundation. Hauling and packing charges 
per unit output, as well as prices, of fresh market vegetables were available 
in (1). Assuming hauling and packing charges to bear the same relation to 
investment requirements in all vegetables as in fruits, it was possible to 
obtain estimates of capital coefficients for hauling and packing facilities 
for house-packed fresh market vegetables (relation of annual charges to invest- 
ment in potato-packing plants were assumed to be similar to those of onions). 


Investment requirements for field-packed vegetables were assumed to have 
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the same capital structure as those for cabbage. No investment in packing 
facilities for processed vegetables was considered. Individual vegetables' 
capital coefficients for hauling and packing facilities were combined to form 
industry capital coefficients by calculating the total capital requirements 
for hauling and packing facilities (for fresh market vegetables only) and 
dividing this total by the overall gross domestic output of UC 6. The re- 
sulting estimates were then combined with UC 6 capital coefficients derived 
earlier for the production phase only. 

Preliminary estimates of construction capital coefficients for UC 4, UC 5, 
UC 6, and UC 9 were adjusted for rented constructions, and all capital coeffi- 
cients were then transformed to producer's value as described under UC Ls 

UC 7 and UC 8.--UC 7 and UC 8 both involve large investments in estab- 
lishing orchards. As before, the cost of establishing the orchards was re- 
garded as capital goods originating in the industries where these goods are 
used. Investment in citrus and other fruit orchards was further distributed 
to the industries supplying flow inputs to UC 8 and UC 7, respectively. 

Data on capital requirements by individual species and varieties were 
available in (1). Total annual use of farm equipment, available in (1), was 
corrected according to use figures presented in (53). Per-acre investment in 
any given fruit crop was calculated according to the annual use of the parti- 
cular equipment on one acre of the crop. Capital coefficients were calculated 
using per-acre values of output available in (1). Capital coefficients for 
individual fruits were then aggregated by UC industries using their 1954 out- 
puts, available in (8) and (35), as weights. 

Since gross domestic outputs of UC 7 and UC 8 are valued at prices paid 
to farms at the first delivery point--that is, before fruits are packed -- 
no investment in packing facilities was considered. 

Construction capital coefficients were adjusted for rented construction, 
and all preliminary coefficients were then transformed to producer's value by 
the procedure described under UC l. 

UC_10.--Data allowing direct derivation of capital coefficients for UC 10 
were available for the fishing subsector only. Indirect estimates were there- 
fore derived on the basis of similarity between the subsectors of UC 10 and 
other agricultural industries. Thus, legume seeds, grass seeds, and oil crops 
were considered comparable to UC 4; sugar beet, vegetable seed, greenhouse, 


nursery, and miscellaneous crops similar to UC 6; and horses and mules were 
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assigned the same capital coefficients as UC 1. Capital coefficients by EM in- 
dustries of origin for the fishing subsector were available in (29). These 
were aggregated by UC industries of origin and transformed to producer's value 
by the general procedure used for this transformation in UC 1. Capital coef- 
ficients (in producer's value) of all subsectors were then aggregated using 


their gross domestic outputs, available in (35), as weights. 


Nonagricultural Sectors 


UC _11-UC 15, UC 18, UC 21,UC 22, UC 24-UC 26, and UC 29-30.--Estimates of 
capital coefficients for these industries are based primarily on a study of 


capital requirements for the expansion of industrial capacity published by the 
U. S. Bureau of the Budget in 1953 (29). Coefficients developed in this study 
are with reference to the EM 192, 1947, prepared by the U. S. Bureau of Labor 
Statistics and are thus for the United States as a whole. Capital coefficients 
for UC industries were obtained by the following procedure. Capital coeffi- 
cients of individual purchasing (for investment purposes) EM industries were 
first aggregated by UC industries of origin. The resulting coefficients were 
then aggregated by purchasing UC industries using as weights the 1954 outputs 
of EM industries in California. Estimates of these outputs for EM industries 
corresponding to UC 11-UC 15, UC 18, UC 21,UC 22, UC 24, and UC 29-30 are 
available in (35). No such output figures for EM industries corresponding to 
UC 25 were available on a state basis; it was therefore assumed that the out- 
put composition of UC 25 in California was the same as in the United States. 
Gross domestic outputs of the component EM industries were therefore adopted 
from the 1947 U. S. Bureau of Labor Statistics study (63). United States 1947 
output data were then "projected" to 1954 with the objective of allowing for 
the increased importance of motorcar and air transportation as compared with 
railroad transportation during 1947 through 1954. This was accomplished by 
inflating the corresponding 1947 outputs by the relative rate of increase in 
gross national product generated in these sectors. Gross national product 
data were available in (73). Similarly, no output data for EM industries cor- 
responding to UC 26 were available on a state basis. It was therefore assumed 
that the output composition in California is the same as in the United States. 
Relevant output figures were accordingly adopted from (63). 

Expansion capital coefficients for EM 169 (railroad transportation), avail- 


able in (29), were given separately for passengers and freight transportation. 
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An aggregated capital coefficient for EM 169 was therefore formed using as 
weights the 1955 revenues of all railroad companies in the United States in 
the two types of transportation. Revenue figures were available in (37). 
Additional information used in developing estimates of capital coefficients 
for EM 169 was available in (71). 

Since estimates of capital coefficients adopted from (29) are defined 
with respect to output of the primary industry only, it was necessary to ad- 
just down the preliminary estimates, obtained by aggregation, according to 
the transfer-in included in the gross domestic output of the industry. This 
was done in order to avoid overestimation of capital requirements based on 
output figures involving large transfer-ins. 

The transformation of capital coefficients from purchaser's value to pro- 
ducer's value was essentially the same as the one used for the agricultural 
industries. Trade and transportation margins were calculated on the assump- 
tion that they bore the same relation to overall capital coefficients in pro- 
ducer's value (excluding coefficients originating in UC 25, UC 29-30, UC 31, 
and UC 32) as they did in UC 35 (gross private capital formation). Prelimi- 
nary estimates of capital coefficients for the present industries typically 
involved coefficients representing investment originating in some EM trans- 
portation industries. A slight change in the calculation of trade and trans- 


‘ , , 1. 
portation margins was therefore en 


1/ Accordingly, the coefficients based on capital originating in UC indus- 
tries other than UC 25, UC 29-30, UC 31, and UC 32 and invested in the jth 
UC industry were multiplied by a factor P; to yield the trade and transporta- 
tion margin. Py was calculated according to: 





b 
>» oak. 2) 
j Lt+kK pare! + K) 


where 
K = ratio of gross capital formation originating in UC 25 to the sum 
of gross capital formation originating in UC industries other than 
UC 25, UC 29-30, UC 31, and UC 32. 
boss = preliminary estimate of capital coefficient invested directly by 
J yc 25 in the jth UC industry. 
bey = sum of preliminary estimates (in purchaser's value) of capital 


coefficients originating in UC industries other than UG 25, UG 29- 
30, UC 31, and UC 32. 
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Tax margins were calculated in the same way as described for UC l. 

UC_16, UC 19, and UC 20.--Capital coefficients for UC 16, UC 19, and UC 20 
are based on a study made by the Harvard Economic Research Project (30). Esti- 
mates of capital coefficients, presented in (30), were first aggregated by UC 
industries of origin for each investing EM industry. Investing EM industries 
were then aggregated by UC industries using their 1954 California outputs as 
weights. Related output figures were available in (35). No trade and trans- 
portation margins had to be subtracted since the estimates of capital coeffi- 
cients, presented in (30), were already net of trade and transportation margins. 
It was necessary, however, to adjust for transfer-ins and subtract tax margins 
from the preliminary estimates of capital coefficients as was done in other 
industries. 

Uc_17.--UC 17 consists of EM 17 (crude petroleum and natural gas) and 
EM 62-EM 64 (petroleum products, coke and products, and paving and roofing 
materials). Information on capital coefficients was available for EM 17 and 
EM 62 only. These two components of UC 17 produced about 98 percent of the 
industry gross domestic output during 1954. Capital coefficients based on 
EM 17 and EM 62 alone, therefore, may be taken as representative of UC 17. 

Data on per-well capital requirements by EM industries of origin are given 
in (29). Annual per-well production of crude petroleum in California during 
1947 was available in (56). Per-barrel price of crude petroleum in 1947 was 
derived from annual United States crude petroleum output and value figures 
quoted in (56). These figures were used in calculating the 1947 value of out- 
put per well in California. Capital coefficients for EM 17 were thus derived 
from per-well investment requirements and per-well value of output. 

Capital requirements per barrel per day (in 1947 dollars) for petroleum 
refining, EM 62, by EM industries of origin were available in (29). These 
were used in determining the capital structure of EM 62. The overall capital 
coefficient was derived, however, from statistics published by the U. S. 
Internal Revenue Service (68). This information was based on accounting data 
and thus differed from other sources used in estimating the capital coefficients. 
The undepreciated value of depreciable assets in "petroleum and coal products" 
divided by the corresponding value of sales plus gross receipts from operations 
was regarded as the overall capital coefficient for EM 62. This overall coef- 
ficient was allocated to UC industries of origin according to the capital struc- 


ture of EM 62 as derived from (29). 
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Capital coefficients (in purchaser's value) for UC 17 were obtained by 
ageregating the corresponding coefficients for EM 17 and EM 62 using their 1954 
California outputs, quoted in (35), as weights. Transformation to producer's 
value was made by the general procedure already outlined. 

UC_23.--UC 23 consists of EM 167 (electric light and power), EM 168 (natu- 
ral, manufactured, and mixed gas), and EM 179 (telephone and telegraph) indus- 
tries of the U. S. Bureau of Labor Statistics study. 

The overall capital coefficient for EM 167 was derived as follows. Total 
undepreciated value of "electric utility plant" in 1947 in classes A and B, 
privately and publicly owned (excluding federal projects), was obtained from 
(67). Value of allocated investment in federal projects for 1947 was derived 
as a ratio estimated from the 1955 value of allocated investment quoted in (57) 
and the ratio of installed capacity in federal projects in the respective years. 
Related information was available in (57). Total value of United States in- 
vestment in electric plant in 1947 was then divided by the gross domestic out- 
put of EM 167 quoted in (63). An overall capital coefficient for EM 167 equal 
to 3.66988 was thus obtained. 

Capital coefficients in terms of 1947 dollars per kilowatt of capacity for 
distribution, transmission, hydroelectric power generation, and steam power 
generation were available in (29). These coefficients were combined to yield 
capital coefficients, in 1947 dollars per kilowatt capacity, for two electric- 
generating and distribution systems--that is, for a hydroelectric power genera- 
tion system and for a steam power generation system. 

Recalling that the United States overall capital coefficient of EM 167 is 
an aggregate of capital coefficients of hydroelectric and nonhydroelectric 
power generation systems, the next step was to disaggregate this coefficient 
into its components. This was accomplished by solving the two equations in 


the two unknown coefficients es and cy? 


de. + (1 - d)c,, = 3.66988 


[o) 


es 
c 


= .884553 


mq 


= 


where 


d = proportion of nonhydroelectric generation of total installed capacity 
for the United States in 1947. 


c= unknown overall capital coefficient of nonhydroelectric generation 
. systems. 
cy = unknown overall capital coefficient of hydroelectric generation 
systems. 


c 
— was obtained as a ratio of the corresponding capital coefficients per kilo- 


H 
watt capacity derived from (29) as explained above. 


The resulting estimates of the overall capital coefficients were then dis- 
aggregated by UC industries of origin according to the composition of per 
kilowatt coefficients derived from (29). 

An overall capital coefficient for EM 168 was obtained from balance sheet 
statements of the United States‘gas industry, available in (3). Data used were 
averages of the period 1946-1950. An overall capital coefficient was obtained 
as a ratio of the undepreciated value of "total utility plant" to total value 
of "operating revenue." The resulting coefficient equaled 3.159057. Further 
disaggregation of the overall capital coefficient of EM 168 by UC industries of 
origin was accomplished using the composition of investment in "natural gas 
transportation and distribution" systems, available in (29). These components 
of the system constitute about 86 percent of total utility plant (3). 

Capital coefficients, in 1947 dollar value of investment per 1947 dollar 
value of output, for EM 179 by EM industries of origin were available in (29). 
These were aggregated by UC industries of origin. The resulting estimates of 
capital coefficients for EM 167 (hydropower and nonhydropower generation), 

EM 168, and EM 179 were further aggregated using their 1954 California outputs 
as weights. Total output of EM 167 was subdivided, for this purpose, into 
value of output produced by hydroelectric and steam-generating systems, re- 
spectively. The division was made on the basis of total electricity produced 
by the two systems in California during 1954. Related data were available in 
(15). The preliminary estimates thus obtained were then transformed to pro- 
ducer's value according to the procedure previously outlined under UC 1. 

UC_27, UC 28, UC 31, UC 32, and UC 37.--These industries are assumed to 
have no capital stocks. Such an assumption is quite obvious in the case of 


uc 27 and UC 28 but is not so clear for UC 31, UC 32, and UC 37. To be sure, 
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both government and households do invest in capital goods. But, in analogy 

with the national accounts, households expenditures on durable consumer goods 
are regarded as consumption. Similarly, purchases of capital goods by UC 31 
and UC 32 are regarded as ordinary components of current government expendi- 


tures. 


The Irrigated Land Activity 


Capital coefficients of irrigated land represent the 1954 value of invest- 
ment in irrigation systems required for the conversion of an acre of unirri- 
gated land into irrigated land. In estimating these requirements, it was 
hypothesized that future expansion of water supply would occur mainly in the 
form of imported surface water. It was not clear, however, how many additional 
wells would be required in future expansion of irrigated land. The assumption 
that the frequency of wells in newly developed irrigated land would resemble 
the 1954 frequency was finally adopted. This assumption was regarded as plau- 
sible since recharge of groundwater and subsequent pumping were expected to be 
an integral part of future irrigation activities. In addition, some pump ing 
plants are likely to be required as an ordinary component of farm water distri- 
bution systems. 

Preliminary estimates of capital coefficients for irrigated land were ob- 
tained from the "synthesized irrigated farms" developed for various regions of 
the San Joaquin Valley--(21), (22), (23), and (32). Capital coefficients for 
individual regions and farm types were then aggregated using the acreage of 
irrigated land in the particular region-farm type as weights. Acreage Of Lf- 
rigated land by region and farm type was available in the sources mentioned 
above. The aggregated coefficients finally were transformed to producer's value 


by the general procedure outlined under UC 1. The results appear in Table 5. 


C. Derivation of Inventory Coefficients 
for Individual Sectors 


Agricultural Sectors 


UC 1: Raw Materials and Goods in Process.--No information was available 
on this type of inventory for UC 1. Raw materials and goods-in-process coeffi- 
cients for UC 1 were therefore calculated on the assumption that one-month 


utilization of storable flow inputs is ordinarily carried. 


aes 


UC_1: Finished Goods.--Total value of beef cattle, hogs, and sheep and 
lambs on farms was regarded as the finished goods inventory of UC 1. Total 
value of livestock on farms on January 1, 1954, and on January 1, 1955, was 
averaged to yield an estimate of the mean level of inventories during 1954. 
Data on number of hogs and sheep and lambs on California farms on January 1, 
1954, and January 1, 1955, and corresponding values per head were available 
in (4). Data on beef cattle were less readily available, and it was necessary 
to obtain indirect estimates of values per head. To this effect, it was as- 
sumed that values per head of beef cattle, as well as those of calves and heif- 
ers kept for milk, varied over time in the same proportion as values per head 


for all cattle. This led to the following two equations in two unknowns: 


54 é: wot p+ + w+ p 4 _ yo 


Var * Mo Fag * So Fao = Ye 


p?” Pp 
55 55 T 54 55 T 54 _ =55 
a ag = Pia * Nag eS Poo Yr 
where z t 

Vi = value of milk cows in t. 
No = number of milk calves and heifers in t. 
Pio = value per head of milk calves and heifers in t. 
No = number of beef cattle int. 
a = value per head of beef cattle on January 1, 1954. 
Pr = average value per head of all cattle in t. 
Ve = total value of all cattle int. 
t = 1954 or 1955. 


- and re Values of all other variables 


The unknowns in the system were P 
were available in (4). It was therefore possible to solve for the unknown val- 
ues per head and use these in evaluating the total inventory of finished goods 
carried by UC 1. 

The inventory coefficient for UC 1 was then obtained as the ratio of the 
total finished goods inventory to the corresponding gross domestic output avail- 


able in (35). 
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UC 2: Raw Materials and Goods in Process.--Estimates of total value of 
raw material inventories carried by egg producers in California per hen raised 
in 1948 and 1959 were available in (42) and (39), respectively. The overall 
inventory coefficient for 1954 was therefore derived as a ratio of the mean 
value of 1948 and 1959 inventories per hen to the 1954 value of output per hen 
quoted in (39). The overall raw materials and goods-in-process coefficient 
was then disaggregated by UC industries of origin according to the flow inputs 
to UC 2. No separate information was available for broiler and turkey produc- 
tion. It was therefore assumed that these activities have the same raw mate- 
rial coefficient as the egg and chicken production activities. 

UC 2: Finished Goods.--The average annual value of fowls on farms (poul- 
try stock) is regarded as the finished goods inventory of UC 2. Included are 
fowls of all ages. 

Estimates of investment in "poultry stocks" in egg and chicken production 
in California, 1948 and 1959, were available in (42) and (39), respectively. 

An estimate of finished goods inventory coefficient was therefore obtained ac- 
cording to the procedure followed in deriving the corresponding capital coef- 
ficients. Similar estimates for broiler and turkey production were derived 
using the concept of a "production period" and assuming that broiler and tur- 
key production is carried out uniformly throughout the sean =! If one assumes 
that the production of 1/365 of the annual output is initiated daily, then, 
given a production period of P, days in the jth activity, a stationary inven- 
tory implies an inventory coefficient ar equal tio! 

p. +1 


. J 
(a = 


j 730 
Having thus obtained the finished goods coefficient for egg and chicken, 
broiler, and turkey production, the overall industry coefficient was obtained 


1/ This assumption is more or less acceptable for broiler production, but 
its validity is more questionable for turkey production. 


2/ Let X; = the annual value of output and assume linear growth; then a 
stationary state implies that, at any point in time, there are pj inventories 
of finished goods corresponding to Pj different dates of initiation--the value 


of inventories initiated n days earlier being —_ X.. The overall inventory 
see: : p4365 jj 
coefficient is therefore: J 


P 
elo Se ee 
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as a weighted average of the individual activities using their gross domestic 
output, available in (35), as weights. 

UC 3: Raw Materials and Goods in Process.--Data on inventories of raw 
materials and gross income per milking cow for market and manufacturing milk 
production were available in (41). Separate inventory coefficients for market 
and manufacturing milk were therefore derived first. These were then aggre- 
gated using California commercial production of the two types of milk during 
1950, presented in (41), as weights. The resulting coefficient was finally 
segregated by UC industries of origin according to input flows to UC 3. 

UC 3: Finished Goods.--Dairy livestock--including cows, bulls, calves, 
etc.--were regarded as finished goods inventories of UC 3. Data on value of 
livestock and gross income for market and manufacturing milk were available 
in (41). The separate inventory coefficients calculated from these data were 
aggregated using commercial output of the two types of milk in California dur- 
ing 1950 as weights to yield the finished goods coefficient for UC 3. 

UC 4-UC 9: Raw Materials and Goods in Process.--Most agricultural pro- 
duction processes are characterized by a long period during which flow inputs 
are being invested and a relatively short period during which the crop is 
harvested. At any point in time, the value of the unharvested crop represents 
a stock of capital. This stock is most appropriately identified as an inven- 
tory of goods in process. For the purpose of the present study, it has been 
assumed that the productive process is uniform throughout the year; that is, 
the rate of input per unit activity per day is constant over the growth 
period, and 1/365 of the annual output is initiated daily. The normal in- 
ventory of raw materials and goods in process is then identified with the sta- 
tionary value of crops in the field. Let p, = the duration in days of the 
growth period for the jth industry, and let a = the value of output origi- 
nating in the ith industry and purchased by the jth crop for preharvest use; 


then the corresponding goods-in-process inventory coefficient Cy is given ie 
a i x. 
7 (Pj ) ij 
ij ee, 


where Ky, is gross domestic output of the jth industry. 


1/ The formula for Co, was derived in a fashion similar to that for c, in 
footnote 2, p. 69. J 
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The uniformity assumption involves the notion that there are always some 
crops growing and that, for a given level of annual output, each day of the 
year has the same value of crops growing. Clearly, this is invalid for an in- 
dividual crop. However, for an industry containing many varieties of crops, 
the approach can be defended. At any rate, given data limitations, this seems 
to be the only operationally feasible approach. 

For this approach, there may be some concern about "double counting," 
with inputs possibly showing up as both output and inventory. This argument 
does not seem applicable in an input-output (or growth model) framework. Within 
the span of a year, there is some output which has been initiated in the pre- 
vious year and some inputs which will eventuate in output the following year 
(given the uniformity assumption). The amount of this "overlap" relative to 
total output is exhibited explicitly in the Cia and can be viewed as a stock of 
capital as of any instant of time, including the end of the given year. 

As an illustrative example, consider a "'year'' consisting of three days, 
with inputs of one unit applied on days 1 and 2 and with output of two units 
obtained on day 3. Assume further that there are three "tracks," with initial 
investment in track 1 on day 1, in track 2 on day 2, and in track 3 on day 3 
with subsequent investment on days modulo 1, 2, and 3. In diagrammatic form 


we have: 


Year 2 and 
all subse- 


| 


i uent years | 
Da 





a/ Initial year. 


b/ X = output of two units. 


In the example, there is always an "initial" investment on hand which is 


carried forward in time. Year 1 contains five units of input and two units of 


=7'le 


output. Thereafter, each year has six units of input and six units of output, 
so there is always an amount of three units of input "left over" which is being 
carried forward in time. This amount is equivalent to the goods in process of 
the present study. At any point in time (or day), this amount of unharvested 
input (three units) is on fia 
To obtain the goods-in-process inventory coefficient ee of the so ition 
above, it was first necessary to derive estimates of preharvest inputs Xia° 
To this effect, it was assumed that the inputs used during harvest time origi- 
nated in the household sector, UC 37, and in "other manufacturing" industries, 
uc 21, cnty = In evaluating the validity of this assumption, recall, however, 
that all labor costs and most of the equipment charges are credited by Martin 
(35) to UC 37 as wages, depreciation, and interest costs. Data on harvesting 
costs by UC industries of origin per unit value of output were obtained for in- 
dividual crops from (1). These were then aggregated by UC industries using 
corresponding 1954 California values of outputs as weights. The latter infor- 
mation was available in (5), (7), (8), (35), and (58). Let Bey = the "harvest 
technical coefficient" (representing the value of input originating in the ith 
industry and used bi harvesting a dollar output of the jth industry); then the 


preharvest input x" ij is computed according boxe! 


where Xo, is total input flow from ith industry to jth industry, as given in 
(35). 


= = = = = 88 maa i a a a a a i 


1/ It should be noted that this approach is specific to the conditions of 
the present problem. In other problems, alternative formulations may be more 
reasonable. Thus, if one were working with an individual crop, with time 
span involved defined as initiation of production through harvest, goods in 
process might not be a useful construct. Put more generally, the uniformity 
assumption may be a bad assumption in models where the basic time period is 
shorter than a year but would appear to be operationally acceptable in models 
based on annual data. 


2/ Inputs from UC 21 primarily represent materials utilized in the har- 
vesting and packing operations. 


* 
3/ For UC 21 it sometimes happened that Bas < h,.X,; in this case, X,, 
was set equal to zero. tJ J ij 
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The growth period was calculated as follows. For all perennial crops it was 
clearly 365 days. Data on the annual field crop growth period were available 
in (7). Similar information on annual vegetables was available in (48) and 
(51). The number of days between the midplanting period and the midharvest 
period was in all cases considered as the growth period. The growth periods 
for individual crops were then aggregated by UC industries. The resulting 
single-growth period for each UC industry is thus a weighted average where the 
1954 California values of outputs of individual crops served as weights. Out- 
put figures were available in (5), (7), (8), (35), and (58). 

Since costs of establishing stands of alfalfa and pasture were already 
considered as capital goods, they were excluded from the calculation of goods- 
in-process inventories for UC 9. In the case of fruit trees, however, inven- 
tory of goods in process was developed according to the general procedure 
in spite of the fact that costs of establishing orchards had already been consid- 
ered as capital goods. This is because fruit trees, in contrast to alfalfa 
and pasture, are characterized by a relatively short harvesting period. 

Coefficients of raw materials and goods in process, calculated on the 
basis of the growth period concept, mainly represent the value of goods in 
process. It is therefore necessary to include among the inventory's compon- 
ents outputs which are typically unstorable. Thus, all preharvest flow inputs 
were considered in allocating the inventory coefficient to industries of 
orteia.! 

UC 4: Finished Goods.--Values of California stocks of grains as of Octo- 
ber 1, January 1, April 1, and June 1, 1954, were available in (7). Values of 
output of UC 4 carried by other UC industries were subtracted from the annual 
average inventory of all grains. This yielded the value of the finished goods 
inventory carried by UC 4. Dividing the inventory figure by the gross domestic 


output of UC 4 gave the finished goods inventory coefficient of UC 4. 


1/ It may be noted that animals in herds in UC 1-UC 3 could have been clas- 
sified as goods in process (corresponding to the classification of crops in 
the field as goods in process) rather than as finished product. However, if 
this had been done, the industry origin of the animals could have been defined 
as the same industry as the industry destination. The corresponding inventory 
coefficient would then appear on the main diagonal of the inventory coefficient 
matrix. But this is the same result as is obtained by treating herds as fin- 
ished goods, since finished goods appear on the main diagonal, as is noted on 
page 39. Finally, unlike the typically unstorable crop goods in process, ani- 
mals in herds can be viewed as "storable." 
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UC 5: Finished Goods.--United States carry-over of commercial cotton on 


/ 


August 1, 1954, was available in (50). California carry-over was derived from 
United States carry-over on the assumption that carry-overs were proportional to 
production. California cotton stocks were then evaluated using the 1954 aver- 
age price received by growers in California reported in (50). The correspond- 
ing coefficient was then obtained by dividing the value of 1954 California 
stocks by the gross domestic output of UC 5. 

UC 6: Finished Goods.--Statistical data were available for onion stocks 
only. Quantities of onions held in common storage in California were reported 
in (52), and cold storage holdings were derived from data available in (49). 
Data in the latter source were for the Pacific region as a whole. California 
stocks were therefore derived on the assumption that stocks are proportional 
to outputs. The corresponding inventory coefficient was obtained by dividing 
the value of the California holdings by the gross domestic output of UC 6. 

UC 7: Finished Goods.--End-of-month cold storage holdings of various 
fresh fruits and nuts in the Pacific region were reported in (49). California 
holdings were assumed to be proportional to the state's relative output. State 
and regional outputs and prices for 1954 were available in (8) and (58). The 
value of finished goods inventories of UC 7 was then obtained by subtracting 
values of inventories originating in UC 7 and carried by UC 25 from California's 
annual average of monthly fresh fruits and nuts inventories. The corresponding 
coefficient was obtained by dividing the inventory figure by the gross domestic 
output of UC 7. 

UC 8: Finished Goods.--Finished goods inventory data were available for 
lemons only. Monthly data on quantities of lemons stored in California were 
reported in (44). Prices received by growers are quoted in (47). The value 
of finished goods inventories carried by UC 8 were obtained by subtracting the 
value of output of UC 8 carried by UC 25 from the annual average of the monthly 
storage data. The corresponding inventory coefficient was obtained as a ratio 


of the value of inventories to the gross domestic output of UC 8. 


1/ August 1 stocks represent the lowest level of cotton stocks since the 
new crop is not yet in. In 1954, however, cotton stocks were in general much 
higher than the normal free market levels because of large Commodity Credit 
Corporation carry-overs. The biases in the estimate thus operate in com- 
pensatory directions. 
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UC 9: Finished Goods.--Value of California on-farm inventories of hay on 
January 1 and May 1, 1954, was reported in (7). The mean value of these fig- 
ures was regarded as the inventory of finished goods of UC 9. The correspond- 
ing inventory coefficient was derived, as before, by dividing UC 9 inventory 
by the corresponding gross domestic output. 


UC_ 10: Raw Materials and Goods in Process and Finished Goods.--Inventory 





coefficients were obtained from corresponding coefficients of other agricul- 
tural industries similar to the various subsectors of UC 10. An overall in- 
ventory coefficient for the "fishing" activity was obtained from (68). It 
was assumed that it consists of raw materials only. Allocation to industries 
of origin was made according to storable flow inputs to the fishing subsector, 
available in the 1947 U. S. Bureau of Labor Statistics study (63). The aggre- 
gation procedure was virtually the same as the one used for the capital coef- 


ficients of UC 10. 


Nonagricultural Sectors 


Uc _11-UC 21.--Values of United States inventories of raw materials and 
goods in process and of finished goods for the end of 1953 and 1954 were re- 
ported in (61). The averages of the two sets of figures were regarded as 
United States inventories carried by the manufacturing industries during 1954. 
To get the corresponding California inventories, it was assumed that levels of 
inventories are proportional to gross domestic outputs of the primary indus- 
tries. Related United States figures were derived from (61) as the sums of 
values of shipments plus changes in finished goods invensavies< Analogous 
data for California were available in (35). Values of California inventories 
of raw materials and goods in process were then allocated to UC industries of 
origin according to flows of storable inputs and UC 25 services to the indus- 
tries carrying the inventories. 

Dividing the values of various inventories by the gross domestic output of 
the industry yielded the related estimates of inventory coefficients. 

UC_22-UC 24, UC 26, and UC 29-30.--Inventory coefficients of these in- 


dustries are based on data available in (68). Classification of industries in 


(68) is according to the SIC classification. It was possible, therefore, to 


1/ In the few cases where shipment data were incomplete, estimates of out- 
puts were developed on the basis of employment figures. 


ye 


relate the reported data to corresponding EM industries. Hence, inventory 
coefficients were developed first for EM industries and then aggregated by 

UC industries. In developing the coefficients, gross domestic output of an 
industry was generally identified with the sum of "gross sales" plus "gross 
receipts from operations" presented in (68). The output of EM 181 (banking, 
finance, and insurance), however, was identified with total costs incurred by 
the mies A Having estimated the overall inventory coefficients for in- 
dividual EM industries, the next step was to aggregate them by UC industries. 
Aggregation was accomplished using the corresponding outputs, available in 
(35), as weights. For UC 26 no such outputs are given in (35). United States 
outputs reported in the 1947 U. S. Bureau of Labor Statistics study (63) were 
therefore used as weights. 

UC 22 was assumed to carry finished goods inventories only, while UC 23, 
uC 24, UC 26, and UC 29-30 were assumed to carry no such neciMeniae a In 
addition, EM 183 (real estate and rentals) was assumed to carry no inventories 
whatsoever. Overall inventory coefficients of UC 23, UC 24, UC 26, and UC 29- 
30 were therefore segregated by UC industries of origin according to the stor- 
able flow inputs and UC 25 services distributed to these industries. 

UC_25.--Value of merchandise carried by the retail and wholesale subsec- 
tors is regarded as the raw materials and goods-in-process inventory. No fin- 
ished goods inventories are carried by the trade subsectors, and the same holds 
true for the transportation industries. 

Values of inventories carried by wholesale trade in California during 1954 
were reported in (60). Segregation of inventories by UC industries of origin 
was according to the type of business carrying the inventories. Whenever the 
reported type of business corresponded to several UC industries of origin, the 


corresponding inventory was allocated to these industries according to their 


1/ For "total finance," these costs include costs of goods sold, cost of 
operations, compensation of officers, rent paid on property, depreciation and 
amortization, advertising, contribution to pension plans, and other employees' 
benefit plans. For "insurance," other deductions representing, among other 
costs, insurance claim payments were also included as components of output. 


2/ A sizable inventory of goods in process ordinarily exists in the form 
of unfinished structures. This inventory was not included in UC 29-30 in- 
ventory coefficients since it is more appropriately incorporated in any 


growth model by using gestation lags. For additional discussion, see 
supra, p. 31. 
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gross domestic outputs. In the case of vegetables and fruits, however, alloca- 
tion was according to purchases of the household sector from UC 6, UC 7, and 
UC 8, reupoetiveliy.<! 

United States inventories carried by retail trade during 1954 were reported 
in (72). Data are by types of stores. A finer breakdown of United States in- 
ventories by types of stores was made on the assumption that, with a given type 
group, inventories are proportional to annual sales. Data on United States and 
California sales were available in (59). Inventories carried by retail trade 
in California during 1954 were estimated from United States inventories again 
on the basis of sales. Whenever a type of retail store corresponded to several 
UC industries of origin, inventories were segregated according to purchases of 
the household sector from the respective UC industries. 

An inventory coefficient for the transportation industries was obtained 
from (68) as the ratio of "inventories" to the sum of gross sales plus gross 
receipts from operations. Total value of inventories carried by the transpor- 
tation industries was estimated on the basis of the overall coefficient and the 
assumption that gross domestic outputs of the transportation industries in 1954 
bore the same relation to the gross domestic outputs of the trade industries as 
it had in the 1947 U. S. Bureau of Labor Statistics study. The overall value 
of inventories was further segregated by UC industries of origin according to 
the distribution of storable flow inputs and UC 25 services to transportation 
industries as presented in (63). 

Inventories carried by wholesale and retail trade were then combined with 
inventories carried by the transportation industries to yield the total inven- 
tories, by industry of origin, carried by UC 25. Inventory coefficients were 
finally obtained by dividing the total inventory figures by the gross domestic 
output of UC 25. 

UC_27, UC 28, UC 31, UC 32, and UC 36-37.--These industries are assumed 
to carry no inventories whatsoever. The reasons for such an assumption have 
been discussed in the corresponding section dealing with expansion capital 


F , 2 
coefficients for these industries.— 


1/ Household purchases rather than gross domestic outputs served as the 
allocation base inasmuch as processors of fruits and vegetables were assumed 
to purchase directly from the growers. 


2/ Supra, pp. 56-67. 
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D. Derivation of Replacement Flows 


for Individual Sectors 


Initial Calculations 


UC_1.--Life expectancy of various capital goods invested in beef cattle, 
hogs, and sheep production for the years 1951-52 were available in (2). Values 
of annual depreciation were derived from the corresponding investment figures 
on the basis of their life expectancy. Annual depreciation was then summed by 
UC industry of origin and divided by the associated outputs given in (2). The 
resulting depreciation coefficients for the individual production activities 
were then aggregated to yield the industry depreciation coefficients. Outputs 
of the various activities, available in (35), served as weights in the aggre- 
gation. The construction depreciation coefficient was adjusted down to allow 
for rented construction, and all depreciation coefficients were transformed 
from purchaser's value to producer's value in the same way as the respective 
capital eoatPisteants = Replacement flows were then obtained by multiplying 
the final depreciation coefficients by the gross domestic output of UC 1. 

UC_2.--Replacement requirements for UC 2 were derived from information on 
capital requirements and life expectancy of capital goods invested in egg and 
chicken, broiler, and turkey production. This information was available in 
(25), (28), (39), and (42). The separate replacement coefficients for eggs and 
chickens, broilers, and turkeys were then aggregated using their gross domestic 
outputs, available in (35), as weights. The aggregative construction coeffi- 
cient was adjusted down for rented-farm construction, and all coefficients were 
transformed to producer's value in the same way as the corresponding capital 
coefficients. Replacement flows were obtained by multiplying the resulting 
coefficients by the gross domestic output of UC 2. 

Uc_3.--Information on investment costs and life expectancy of equipment 
and buildings in the dairy industry in California was available in (41). Data 
were for market milk and manufacturing milk and were on a per-cow basis. Esti- 
mates of replacement coefficients were first developed separately for the two 
types of milk using per-cow income figures available in the above source. The 
separate coefficients were then aggregated using corresponding California com- 


mercial production of milk fat as weights. The construction coefficient was 


1/ Ibid. 
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finally adjusted down to account for rented farm buildings, and all coeffi- 
cients were transformed to producer's value by the general procedure applied 
to capital coefficients. Replacement flows were obtained by multiplying the 
replacement coefficients by the gross domestic output of UC 3. 

UC_4-UC 6 and UC 9.--Replacement coefficients for UC 4-UC 6 and UC 9 were 
estimated on the basis of information available in (1), (18), (19), (20), (21), 
(22), (23), and (32). These are the sources used in deriving the capital coef- 
ficients. Estimates of replacement coefficients were derived by a procedure 
similar to the one used in estimating the capital coefficients. Replacement 
coefficients were first obtained for individual crops and then aggregated by 
UC industries according to the gross domestic outputs of the particular crops. 
Calculations of depreciation coefficients for individual crops involved the 
following steps: 

1. Depreciation rates available in the sources mentioned above were ap- 
plied to the equipment, and improvements and buildings were used in 
the production of each crop to yield the corresponding estimates of 
replacement Flows A! 

2. Replacement flows for each crop were then summed by UC industries of 
origin and divided by the corresponding returns to yield the replace- 
ment coefficients. 

Replacement of perennial crops, which are regarded as expansion capital 
stocks, was not calculated since it had already been included by Martin as a 
current flow. 

In aggregating the individual crop coefficients, those based on the San 
Joaquin study were preferred to those based on Adams' Manual (1). The first, 
rather than the second, was always adopted whenever a choice was possible. 

In calculating the replacement coefficients of UC 6, crop coefficients 
were combined with corresponding hauling and packing replacement coefficients 
since output of UC 6 had been evaluated at f.o.b. shipping point prices. Re- 
placement coefficients for hauling and packing facilities were obtained using 


the life expectancy of capital goods by industry of origin presented in (34) 


1/ The estimation of capital goods used in production of the various crops 
is explained in the corresponding section on capital coefficients; see ibid. 
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and the capital coefficients for hauling and packing facilities. Estimation 
of the latter is explained in the section dealing with capital coefficients of 
uc 6.2/ 

Replacement coefficients thus obtained for UC 4-UC 6 and UC 9 were fi- 
nally adjusted for rented-farm construction and then transformed to producer's 
value by the general procedure used in transforming the capital coefficients. 

UC 7 and UC 8.--Data on investment requirements and life expectancy of 
various capital goods used by UC 7 and UC 8 were available in Adams' Manual (1). 
Data were given by individual species and varieties of fruit trees. Replace- 
ment coefficients were therefore estimated first for individual crops and then 
aggregated by UC industries using as weights the gross domestic outputs of the 
particular crops. Replacement coefficients were estimated by applying the 
depreciation rates to the investment allocated to various crops (on per-acre 
basis) and then dividing the resulting per-acre replacement requirements by 
per-acre returns, available in ay? Gross domestic output figures used in 
aggregation were adopted from (8) and (35). 

Replacement of orchards was not calculated since these had already been 
included by Martin in his current flow table. Construction replacement coeffi- 
cients were finally adjusted down to allow for rented construction, and all 
coefficients were transformed to producer's value according to the general pro- 
cedure developed for capital coefficients. Replacement flows were obtained by 
multiplying the replacement coefficients by the gross domestic outputs of UC 7 
and UC 8. 

UC_10.--No data allowing direct estimation of depreciation rates for UC 10 
were available. Depreciation coefficients for subsectors of UC 10 were there- 
fore derived on the basis of their similarity with other UC industries. The 
same approach was also adopted in estimating the capital and inventory coeffi- 
cients for UC 10. Aggregation of the subsectors' coefficients was according to 
their outputs given in (35). Depreciation flows were then obtained from the 


aggregate replacement coefficients and the gross domestic output of UC 10. 


1/ Supra, pp. 59-61. 


2/ Allocation of investment is explained in the corresponding section on 
capital coefficients; supra, pp. 56-67, 
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UC_11-UC 26 and UC 29-30.--Depreciation flows for UC 11-UC 26 and UC 29-30 
are based on the capital structure of the various industries and on the life 
expectancy of capital goods. It was generally assumed that the life expectancy 
of any capital good depends on its industry of origin rather than its industry 
of use. Estimates of life expectancy by industry of origin were available in 
(34) for the 1939, 96-industries model. There was some concern about the va- 
lidity of the assumption of independence of life expectancy and industry of 
use. In addition, there was some question as to the current applicability of 
the estimates of life expectancy; that is, there was some concern that the es- 
timates might be out of date. 

Data published by the U. S. Internal Revenue Service (68) were therefore 
used to adjust the estimated replacement flows so that their consistency with 


the Internal Revenue data was assured. More specifically, let 


Di. = annual replacement flow from the ith industry to the jth industry 
J (measured in purchaser's value). ~ 
Qa; = the stock of capital originating in the ith industry and used by 
J the jth industry (measured in purchaser's value). 
ij = life expectancy of Qj as derived from (34). 
By = output of the jth industry. 


Now, define the replacement rate eh 


Then 
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It was assumed that estimates of aia derived from (34), had to be ad- 


justed by a factor e, in order to conform to the U. S. Internal Revenue Serv- 


ice data; that is: 


1 
di. = C. S— « 
ij j Th 
ae was then estimated according to: 
* 
Dak, 
8 He Se | 
Cc; = * 1 
J a8 T am 
ju ij tj 
where 
* 
D. = "depreciation and amortization" of the jth industry as reported in 
+ 4). e 
* 
Q, = the undepreciated value of "depreciable assets" owned by the jth in- 


J dustry as reported in (34). 


Whenever a UC industry was an aggregate of several U. S. Internal Revenue 


Service industries, ey was estimated on the basis of relations 


between depre- 


ciation and output; that is, suppose the jth UC industry is an aggregate of a 


set S, of Internal Revenue industries so that its output oF is 


KX. = & xX. ., 
J seS. sj 
J 
Then, a, was estimated as: 
* 
Dow, Be: 
sj s 
x" xX 
_y #13 
c, = 
j ses, 3 tx.. 
J Py |= A 
ij 
where 
* * 
a4 and a = the respective estimates of depreciation and output of the 
J J sth industry as derived from (34). 
x = the corresponding California output available in (35). 
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Estimates of depreciation flows were thus obtained according to: 


Ki, gts 
ij J 


“~ 
c 


Dia 4 





ij 
Replacement flows were derived only for those industries whose outputs 
were distributed by Martin to UC 35 (gross private capital formation). 
Estimates of life expectancies Tag were derived for each UC industry on 
the basis of its capital composition by EM industry of origin; that is, sup- 
pose the jth UC industry is an aggregate of a set $, of EM industries and the 
capital coefficient ety of the sth EM industry originates in a set P sii of 


1J 
EM industries, then the life expectancy t4 is estimated according to: 


k, .X, 
_ ij J 
ij 2 xX 
. P 
s S Sj DEE ty Tpsij Peis 
where 
rT the life expectancy of capital originating in the pth element 
Pst (EM industry) of the set P.... 
sij 
re = the corresponding capital coefficient. 


Except for UC 25, all cj's were greater than unity--usually around 1.5. 

The resulting estimates of replacement flows Dey were in purchaser's value. 
It was necessary, therefore, to transform them to producer's value. This trans- 
formation was accomplished according to the general procedure developed for a 
similar transformation of capital coefficients. 

UC 27, UC 28, UC 31, UC 32, and UC 37.--Since these industries are assumed 
to have no capital stocks, no replacement flows had to be calculated. 


The Irrigated Land Activity 


Replacement flows for irrigated land were estimated as follows. Replace- 
ment coefficients were first developed on the basis of the estimated capital 
coefficients (purchaser's value) and life expectancies of various irrigation 
equipment available in (21), (22), (23), and (32). The estimated coefficients 
were then transformed to producer's value by the general procedure developed 
for capital coefficients. Replacement flows were finally obtained by multi- 
plying the 1954 acreage of irrigated land, available in (58), by the replace- 


ment coefficients. The results appear in Table 5. 
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General Adjustment of Replacement Flows 


The sums of estimated replacement flows by industries of origin did not 
show good agreement with corresponding figures in UC 35--the gross private 
capital formation sector. Thus, estimated replacement flows originating in 
uc 17, UC 18, UC 21, and UC 25 were greater than gross investment figures in 
UC 35, while replacement flows originating in UC 29-30 appeared too small when 
compared with the corresponding gross investment Ficus 2” It was therefore 
necessary to adjust the estimates so as to achieve better agreement between 
the two sets of estimates .—' The adjustment was made as follows. Replacement 
flows originating in UC 29-30 appeared to be too small and were therefore mul- 
tiplied by = . This adjustment factor is somewhat arbitrary. It was chosen 
since the life expectancy of construction was generally taken to be 46 years, 
while 40 years seemed to be more appropriate in light of the above-mentioned 
comparison. Next, it was assumed that total replacement flow in California 
constituted the same proportion of gross investment as capital consumption 
allowances were of gross investment in the United States during 1954. Data 
on United States gross investment and capital consumption allowances were 
available in (73). Overestimated replacement flows (originating in UC 17, 
uc 18, UC 21, and UC 25) were adjusted down so as to assure the same ratio of 
overall net investment to gross investment in California as it was in the 


United States. 


1/ Overestimation of replacement flows may imply disinvestment rather than 
error in estimation. Since 1954 net investment in the United States was posi- 
tive and since California's growth rate has exceeded that of the United States 
in the recent past, we preferred to adjust the estimates rather than assume 
disinvestment. 


2/ The disagreement between the two sets of estimates is to some extent due 
to differences in definitions. Our, rather than Martin's, estimates were 
therefore adjusted. 
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